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PREFACE TO FIRST EDITION. 



In presenting to the profession what is believed 
to be the first attempt at a complete treatise on the 
electrical treatment of the diseases of women, the 
author deprecates in advance any misapprehension 
of its scope and claims. Only such conditions receive 
notice in the treatment of which electricity has recently 
been urged upon professional favor; and this portion 
of the work partakes, therefore, more of the nature 
of a mirror of the author's daily work than of a clas- 
sical research into the literature of the subject. While 
the experience of others, particularly of Apostoli, 
Engclmann, and Laphthorn Smith, has been utilized 
as a guide and mentor, it is not forgotten that a 
scientific investigation takes nothing upon hearsay 
evidence, and that the profession demands proofs 
rather than theories. It should be stated, also, that 
the author does not wish to assume the position of 
recommending the routine use of any one agent or 
procedure, to the exclusion of other rational remedies, 
in the medical or surgical treatment of any single 
class of diseases. It was merely in the interest of 

(iii) 
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CHAPTER I. 

INTRODUCTORY. 



A DAWNING reaction from the ultra-mechanical 
methods of the followers of the late J. Marion Sims 
was probably instrumental in first attracting earnest 
attention to electricity as a therapeutic agent in gyne- 
cology. It was readily seen that in it lay the possi- 
bility of a wide range of direct applications, generally 
of a harmless nature, and better calculated than any 
other to touch whatever neurotic element might lurk 
in a case. Of late, however, a more serious use of the 
remedy has been added to these milder therapeutic ap- 
plications, constituting indeed a truly surgical use of 
electric force. I do not allude to the galvano-cautery, 
in which the remedial agent is merely caustic heat 
which happens to be generated by electricity, but to 
the chemical action of a strong current brought to a 
focus on the bared surface of a single pole, which has 
been placed directly at the seat of local disease. The 

1 (1) 



2 INTRODUCTORY. 

possibility of using currents of the chemical energy 
wielded by one hundred, two hundred, and three hun- 
dred milliampferes, in this perfectly safe and almost 
rainless manner, was first pointed out by Apostoli in 
descriptions of his method of treating fibroid tumors 
of the uterus. More recently the same powerful but 
easil3^-controlled surgical agency has been employed for 
the direct treatment of metrorrhagia, chronic metritis 
and endometritis, stenosis of the os and cervical canal, 
subinvolution, chronic pelvic indurations, etc., and a 
conservative view of the results gained is that a most im- 
portant addition has been made to surgical gynecology. 

At the present time, therefore, an unusual degree of 
professional attention is being directed toward two 
essentially different means of rendering electrical appli- 
cations useful in the diseases peculiar to women, the 
one consisting of a therapeutic use of faradic and weak 
galvanic currents applied percutaneously or directly to 
the vagina, uterus and bladder, mainly for the relief of 
pain J — a symptom that prompts most of the plastic and 
resectional operations, and yet so sadly persists after 
many of them, — and the other, a surgical disintegration 
of diseased tissues and neoplasms by strong but accu- 
rately-measured currents, the disintegration being so 
controlled as to cause a mere surface cauterization at a 
circumscribed spot on the mucous membrane, or to pro- 
duce an extensive, wholly internal destruction within 
the body of a tumor. 

While it cannot be said that the first-mentioned 
method of using electric currents in gynecology has 
not already been extensively tried, it is 3^et true that 
circumstances were against anything like an adequate 
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determination of its value until a very recent date, as 
the want of reliable means of measurement and dosage 
made intelligent experiment impossible. Since the gen- 
eral adoption of the milliampere meter (although it can 
hardly be said to be in suflSciently general use yet), a 
great stimulus has been given to such applications, and 
their true field will doubtless be speedily outlined. The 
scientific use of strong currents, on the other hand, is 
admittedly in its infancy, and owes its professional 
favor to the very recent writings of Apostoli and others 
abroad, and of numerous enthusiastic gynecologists in 
this country. 

It is in the use of galvanic currents especially, 
whether weak or strong, that recent progress has been 
attained, and its key-note has been the use of a single 
pole for treatment^ the circuit being completed by a 
non-active pole on the surface. Definite results can 
thus be secured and accurately predicted beforehand, 
for the basis of the work has been shifted from theory 
to observed fact. We know much of the effect of each 
pole upon tissues in immediate contact with it, — the 
polar effect, — and but little of the more distant interpolar 
effects. Gynecological applications of electric currents 
have, therefore, a distinct advantage over neurological 
applications,— at least until such time as neurologists 
shall practice the same boldness in local treatment. 

This surgical use of strong currents within the pelvis 
has already been found to be a desirable substitute for a 
number of both major and minor gynecological opera- 
tions, — such, for instance, as laparotomy for fibroid 
tumors and for hydrosalpinx, curetting, trachelorraphy, 
application of gt3'ptics, caustics or caustic solutions to 



the endometrium, etc., the current application being in 
eneh case either less fraught with peril to tlie patient, 
more quickly curative, or more easily applied and con- 
trolled. It is an absolute siibstitiite for shai-p curetting 
in all cases, and, where it can be conveniently performed, 
this operation m unjnstiliable in the future. As compared 
with caustics and caustic solutions, it possesses the 
advantages of being easily and absolutely controllable, 
permitting either an alkaline or an acid caustic action 
to begin gradually and be terminated at any desired in- 
stant, accompanied at the same time by a distant action 
of a salutary nature. The caustic effect, moreover, may 
be confined to the interior of the uterine cavity, leaving 
the cervical mucous membrane untouched, or vice versa, 
by the use of a form of intra-uterine electrode devised 
by the author. As a means of controlling hemorrhage 
from the uterine cavity, whether due to malignant dis- 
ease or not, powerful positive cauterization is unequalled. 
It is true that a full test of the practical utility of 
electricity in the diseases peculiar to tJie female sex 
must show that it is an agent capable of being properly 
applied without the need of a very great amount of 
technical skill. The main purpose of this little book is 
to show tliat tbe necessary skill can be readily gained 
by any one, even the busy general practitioner, if 
he will but consent to study the remedy in a practical 
way, and use reasonable care and circumspection in 
performing the operations. L'u fortunately, such a 
student must also consent to abstain from reading any 
but the most recent works upon electro-therapeutics, as 
a certain result of a perusal of many of them is a failure 
to comprehend the present position of electrical s 
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To the gynecologist it is by no means a fault of these 
works that they are written from the stand-point of the 
neurologist, for there is no essential difference in the 
two kinds of work. The real difficulty is a lack of clear- 
ness and simplicity that of necessity attended all electro- 
therapeutic writings before the introduction of the 
meter. Since its adoption the most intricate laws of 
electrical science are capable of demonstration to the 
senses without calculation or figuring, and one may 
handle a current properly without being an accomplished 
theoretical electrician. 

But, while making light of the necessity of much 
theoretical knowledge, I do not wish to be understood 
as implying that an intelligent comprehension of cur- 
rents and tlieir behavior is not essential to any one 
who would subject a woman to the influence of the 
heavy doses now in vogue. The}'^ are, unfortunately, too 
often given at the present time by persons in ignorance 
of their laws and powers, and I have more than once 
been simply astounded at the lack of acquaintance with 
elementary physics on the part of ph3^sicians actively 
engaged in this work. Fortunatel}^ this lack may be 
overcome by a little earnest work under proper direc- 
tion, and it is for this purpose that an experimental 
part of this book has been arranged. 

Practical experimentation with currents not only 
insures their easy control in subsequent work, but fur- 
nishes the best means of comparing the three medical 
currents, — the galvanic, the faradic, and the franklinic ; 
and but little handling of this sort is needed to convince 
any one that each is an essentially different article of the 
materia medica. 



CHAPTER 11. 

APPARATUS REQUIRED IN GYNECOLOGICAL APPLICATIONS OP 

THE GALVANIC CURRENT. 

The preliminary handling and study of the galvanic 
current that is so essential to intelligent work begins, 
of course, in a selection of the proper apparatus. This 
may be somewhat less imposingly complicated than usu- 
ally supposed. The articles considered necessary by 
the writer for both experimental and therapeutic work 
are both inexpensive and simple. The list may be 
given as follows : — 

1. A battery, or the supply terminals of an incan- 
descent electric light circuit. 2. A current controller 
of proper make. 3. A meter indicating from one to at 
least five hundred milliamperes. 4. For mere experi- 
mental work, at least three sizes of cutaneous electrodes, 
with a suflScient number of conducting cords. A few 
words may be profitably devoted to each of these 
articles. 

The Battery. — The best stationary batter}^ for all- 
around medical galvanic work is made up of a suitable 
number of a kind of cell known among electricians as 
an " open-circuit " cell, — that is, a cell that will not de- 
teriorate during periods of idleness, that is ever ready 
to work well, and that possesses the single disadvantage 
that it requires rest for recuperation after its full power 
has been taxed. As the full power can never be used in 
medical work, this one objection has no significance. 

(6) 



PERMANENT CELLS. 

The Leclancb^ (prism or Gonda pattern) is one of tlie 
beet of tills tyjie in geuertil use, aud one cannot make a 
mistake in its purcLaBe. Tiie cell used by Apostoli, as 
made by Gaiffe, and also in tlii» country by Otto Flem- 
ming, ia an open-circuit variety, closely following the 
Leclancbd in mitterial points. Neither of these cells re- 
quire any attention whatever, for lon^f periods of time, 




beyond a very r:in' sii|i|ily ut' water and chlorideof am- 
monium, and a still rarer renewal of tlie cheap zinc rod 
employed as the negative pole. But of all the cells ii 
on the market by far tlie beat is the Law cell (Pig. I), 
Alter an extended experience with many cells before 
using batteries of this make, at my private hospital and 
at the Pennsylvania and Howard Hospitals, I am fully 
convinceil of their superiority over all others for the 
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purposes of a physician. Their most important featureB 
are the indestriietibility of tLe carbon element nnder ordi- 
nary use and the protection of the liquid from evapora* 
tion by the lienneticaliy-senJiug top. The long-deferred 
but certain renewal of the expensive mangftuese ele- 
ment of Leclanch^ cells that is thus avoided in thesa 
cells is but a trifling advantage contrasted with that 




Law Cell. 



of the air-tight seal, for in physicians' batteries, lightly 
used as coini)ared with beU-ringing cells, the chief foe 
is evaporation. The nature of the seal permits a ready 
renewal of tlie zinc and sal-ammoniac solution when 
these after long usage have become wasted, and if 
short-circuiting and splashing are avoided this cell 
should last the physician iudeJinitely. 
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The number of either of these cells required by a 
physician varies from thirty to seventy or more, accord- 
ing to the scope of the work to be performed. Thirty 
cells give but little current through the skin of most 
parts of the body, and the number is mentioned here 
merely because some ph3^siciaus seem to be content with 
very weak galvanic batteries. Forty-five cells give a 
reasonably strong current for percutaneous or per- 
mucous work, but for the heavy currents of electro- 
cauterization and electro-puncture from fifty to seventy 
give the best results through the meter and controller, 
when used in the wa}'^ described in this work. They are 
to be set up according to directions accompanying tbem, 
on shelves in some permanently secluded place, con- 
nected " in series," — that is, the zinc of the first to the 
carbon of the second, the zinc of the second to the 
carbon of the third, and so on until all are connected.* 
It will then be found that the first carbon and last zinc 
are unconnected with anything else; to each of these 
attach a wire and carry the circuit to two binding posts 
conveniently placed to receive the cords of the elec- 
trodes. The post connected with the first carbon will 
be the positive pole (anode) and the one connected 
with the last zinc will be the negative pole (kathode) of 
the battery. 

My experience with the gravity cell has convinced me 
that it is entirely out of place in a physician's battery, 

•Although the connecting together of the cells of a permanent 
battery is so simple a thing if the exact order outlined in the text is 
observed, cells are frequently ruined b}' carelessness in this particular. 
When they are all to be used at once with a current controller in cir- 
cuit, as advised by the writer, their proper arrangement ^'in series'' 
is exceedingly simple. 
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being exceedingly dirty from the constant accumulation 
of creeping zinc sulphate, and unreliable owing to the 
rapidity with which evaporation breaks the circuit by 
depressing the water surface below the horizontall^-- 
hung zinc. In each of the other cells the perpendicular 
arrangement of the elements permits the circuit to 
remain good as long as any water is left in the jar. The 
gravity cell is really designed only for continuous 
" closed-circuit " work, and is only economical when 
engaged in constant action, under constant supervision, 
as in telegraph-offices. 

What are known as current selectors — that is, de- 
vices to select one or any number of cells for use — 
should be utterly rejected in any kind of medical battery 
when it is possible to obtain a current controller such 
as will be described directly, by means of which the cur- 
rent can be varied at will, without shock of any kind. 
Two wires only are needed when the controller is used, 
doing away with the great number and intricate arrange- 
ment of wires necessitated with the selector. 

But, instead of the bulky office battery described, 
many physicians will doubtless wish a portable one, 
making battery work possible at the bedside as well as 
in the office. A first purchase is apt to take this direc- 
tion, and very properly so, since cases are constantly 
met with that cannot come to the office. Of the port- 
able batteries, I have been compelled to return again and 
again to Flemming's zinc-carbon-bichromate battery, as 
one after the other promising substitute failed to bear 
the test of time and work. These batteries are made 
with a selector on the face-board, consisting of a plug- 
socket over each cell ; but where shock is to be avoided 
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the careful operator will use the whole battery at once, 
with a controller and meter in circuit, as recommended 
for the stationary battery. They are usually supplied 
with a commutator (pole changer) also ; but this means 
of changing the polarity of the electrodes is only essen- 
tial in electro-diiignosis, and is a positive disadvantage 
in gynecological applications, as leading to confusion 
between the poles, and even accidental breaks in the 
circuit while at work.* 

A thirty-cell portable Flemming battery, freshly 
charged^ can be made to maintain from one hundred to 
one hundred and fifty milliampferes through a circuit 
consisting of the patient (from embedded needle to large 
dispersing electrode) and a meter and controller such as 
are described in this paper. Two such batteries will 
give from two hundred to three hundred milliamperes 
under similar circumstances. 

The cleaning, re-amalgamating, and refilling that all 
acid batteries demand ever}'^ month, and especially when 
about to be used after a period of inaction, is an obstacle 
to their comfortable use ; but no little satisfaction is 
given by them after being put or kept in order, as they 
give a powerful current, considering their small bulk, and 
the simplicity of their repair makes it possible for the 
physician to keep them in order himself, without the 
trouble and expense of sending to the manufacturers. I 
have one of thirty cells that has been used by me 
constantly for bedside work for nine years, with but 

♦The wheel shape of some of these commutators has actually led 
some physicians to think that the proper way to administer a galvanic 
current is to place the poles in iitu and rapidly reverse the current by 
turning the crank. 
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two renewals of zincs, and it is yet as good as a new 
one. 

It is probably best to state distinctly in this place 
that the portable batteries, consisting of small chloride 
of silver or chloride of ammonium Cells, while useful 
and convenient in administering from five to twenty 
niilliamp^res at the bedside, are totally inadequate to 
produce the heavier or even medium currents required 
in direct intra-pelvic work. 

The Current Controller. — This instrument I consider 
indispensable in the use of heavy currents, and of great 
value in all forms of galvanic work where shock is to be 
avoided. Its function is to vary the current at will, by 
rapidly increasing or decreasing the resistance of the 
circuit. The older forms were called rheostats, and con- 
sisted of coils of wire of known resistance or of glass 
tubes containing water and a sliding rod. The coils 
have been entirely discarded for this purpose, for reasons 
that I will not now enter into, and the tube, while largely 
in use, has too small a range for heavy currents. The 
same objection may be urged against the original form 
of a circular pencil-mark controller devised by the 
writer about two years ago, and exhibited before the 
Philadelphia County Medical Society. Its range of 
resistance adapted it to all percutaneous currents up to 
fifty milliampferes, but not above that point. I have 
recently succeeded, with Mr. Flemming's assistance, in 
so improving it as to remove this objection, and it will 
now vary a current from a fraction of a milliamp^re to 
the full strength of the battery, without shock (Fig. 3). 

It consists of a porcelain plate provided with a 
tapering area of soft pencil-mark, broadening and thick- 
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^ Op to the point at which tlie graphite, now covered 
with nickel plating, is connected with the circuit by meana 
of a broad spring contact. This area acta aa a reaiat- 
iug material, over which a braaa contact attached to a 
craok can be made to pass. When the ci-ank ( 1 , Fig. 3) 
is placed to the right of the bard-rubber bridge, 2, the 
contact rests entirely ou the porcelain and the circuit is 




' broken. Moving it slightly in the d ect o of tie arrow 
it soon touches the graphite mark and j e n ts tl e leist 
amount of current to pasa thro ^1 a nee tl e c ent 
must paas through the whole lengtl of tl e graph te — 
a poorly-conducting medium. As tl e c a k s slowly 
brought down from the point of rest an 1 up the otl er 
side, tiicre is a progi'esHJve, grad il n e &e of rre t, 
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until, finally, the nickel-plated area at the left of the 
rubber bridge is reached, when the whole power of the 
battery is turned on, there being no resistance remain- 
ing in the controller. A reverse action turns the current 
off. If this motion is made slowly the increase and de- 
crease is exceedingly gradual, and the meter-needle 
points constantly to the exact current strength of the 
moment without oscillation. 

Special attention should be paid to the following 
points in using the instrument : — 

1. Always place the turning crank on the bare 
porcelain, as shown in the figure, before applying the 
electrodes to the patient, so as to be sure that the full 
resistance is interposed ; otherwise an unpleasant or 
even dangerous shock to the patient might result. 

2. After the electrodes are in place, turn the crank 
down and toward the broader graphite slowly until the 
meter shows the desired current strength. 

3. If using an incandescent current, never bring the 
metallic part of the cords or electrodes together unless 
the crank is on the thinnest part of the graphite. 

4. Keep the apparatus free from dust. 

6. Renew tlie graphite covering on the porcelain 
plate as often as marks of wear are visible by rubbing 
graphite over the circumscribed area from a very soft 
pencil. If the current is too strong at the very point 
of the graphite, rub some off and re-coat it more 
lightly. 

This instrument is chiefly valuable in enabling us 
to use an incandescent electric light current for all 
strengths of medical galvanic work. The principal 
advantages in using it with a battery of cells, instead 



CITREEST COSTROLLER. 




Pio. 4.— Bai!.ky Cuheest Co; 
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of the older cell selector still advised by most writers, 
are : its simplicity, the greater certainty of avoiding 
shock, the even wear of the cells, the saving of the ex- 
haustion of each cell as it is short-circuited bv the 
selector crank in turning on or off, and the possibility 
of mounting the terminal apparatus on a movable table 
which may be attached to the circuit at any point in a 
room or house where two wires may be carried to bind- 
ing posts. This movability of apparatus is impossible 
when a selector is used. 

Previous to the perfection of this graphite controller 
there was nothing equal to the Bailey Current Controller 
(Fig. 4), made by the Law Telephone Company, of New 
York. This was made originally to control the strength 
of the currents used in telephone exchanges, and is a 
development of the water tube and rod, the rod being 
replaced by four broad carbon plates, giving immense 
surface contact with the water when fully immersed. 
The plates taper to points below, and by means of a 
ratchet and pinion may be gradually immersed into the 
water or raised out of it, giving an exceedingly wide 
range of resistances, and enabling the current to be 
varied without the possibility of shock from zero to any 
desired number of milliampferes. 

In use it requires watching to prevent the mechanism 
becoming too loose, permitting the plates to descend of 
their own weight. The main objection to it is its un- 
wieldy shape, and the fact that it leaves a certain amount 
of resistance in the circuit. 

The Meter. — With light currents applied to skin 
surfaces, where the sensitiveness of the patient is added 
to the watchfulness of the operator, there may be ample 
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excuse for occaaionallj neglecting to use a meter ami 
depending on the number of cells in circuit; but when 
we biive an luseneitne mucous membrane, as in the 
vaginal, uterine and uiethml tiicts, sitnated so as to 
make it imposaibJe to watch effects, it is simply criminal 
to use a gahanic cuirent witJiout adequate means of 
knowing tht amount actiiillj passing through the pa- 




fia. 5.— FLXHtiiHa' 



tient. Such negteeti tannot be too stcoiigly condemned. 
Milliampiire meters are at pi-c^enl quite cheap, and 
should be ordered with every battery. They should 
register fi'om one milliampeve to six or eight hundred. 
Those made in this country by Flemming find Waite 
and Bartlett malie it unnecessary to send abroad for 
foreign instruments; in fact, the American instrumeuta 
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Lave proven superior to the imported ones in the author's 

; Fleraming'a meter (Fig. 5) 
are as follow : When the meter is being transported the 
needle should be arrested by turning the knob, K, uniil 
it no longer moves. When about to use it release the 
needle by a reverse movement of the knob, when it willa 
be seen to swing freely on its pivots. If the needle does 1 
not settle at the of the scitle when it comes to rest, itl 
is evidenee of the displacing power of the earth's mag- 
netism at that particular spot, and should be remedied 
by raising or lowering the case by means of the adjust- 
ing screw, S, until the index is exactly at zero. The 
scale on this instrument is divided into ton uuits from 
zero in either direction. When the double switch, M, 
at the base of the instrument points to the figure 1 in jj 
front of it, the iigures of tlie scale indicate a milliaro- I 
p^re each. If tliis switch points to 10 the scale reading I 
is to be multiplied ten times. If it points to 100 tha i 
scale is to be multiplied one hundred times. Tims, if J 
the switch points to 1 and the needle indicates 3 
scale, there is a current of three milliampferes in the cir- 1 
enit ; if the switch points to 10 and tlie needle to 3 there % 
(ire tbirty milliampfercs ; if the switch points to 100 and I 
tlie needle to 3 there are tliree hundred milliampferea. 1 
When using currents of less than ten miltiampferea, ' 
therefore, the switcli, M, should point to 1; when less I 
than one hundred are to be used it should point to 10, 1 
and wJien over one hunilrod it should point to 100. 
Before turning on the current always be sure that the ^ 
needle is free. 

As formerly nude, these meters presented ! 
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oueolim, the resistanceof the direct reading or 1 positio 

remaining one hundred ohms. 

Of tlie horizontal meters t!ie best ia that made 1 
Waite & Bfirtlett (Pig. 6). This inatrumeDt is eupplied j 
with a reflecting mirror, which adds greatlj' to the ease 
of reading a horizontal meter at a slight distance, and ia 
made either with or without sbunt. It should be orien- 
tated and leveled before use, aud the needle lifted from | 
the bearing after iiae. 

\o miliiampfere meter, particularly of the horizontal 
variety, sbould be within two feet of magnetic bodies — 
pieces of iron or steel — or other inductive influence 
when in use. 




FlO. 7.— COKFLETB ELECTHO-aTlfBCOI.O01CAl. A 

iiuTH (JCEKENTS. (Autlior's deufgn,).— TllP fa ,, — 

may lie reimived frniu the ta.We wben delleatepalvanlc uieasute- 
menla are made. Designed for incuidescenl cv * """ 

Arrangement of Circuit. — In use, the meter and cur- ' 
rent controller arc inseiteil into the circuit by including J 
tliem one after the other, between the last carbon and its I 
i-eepective binding post, as follows : Prom the last carbon 1 
carry a wire to one terminal on the controller; connect 1 
the other terminal on the controller with a binding screw 1 
on the meter J and, flimlly, carry a wire from the other 
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binding screw on the meter to the positive binding post. 
The two instniinentB mny lie arranged on n single base- 
board (Fig. 1) or on a tsible, as ahowii in Fig. 8, wliieh 




IB an illustration of a movable ward galvanic taltle, de- 
signed by the aiitiior for bedside use in tlie Inflrmavy 
for Nervous Diseases and in his private hospital. Fig. 10 
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illustrates a more elaborate atatioDary arrrangcment of 1 
tlio same switch-board elements combined with a faradic 
appai'atiis, as constructed by Otto stemming for the 
operating-room of tlie author's private liospital. 

Use of the Edison Incandescent Electric Light Current 
In Medical Work.— This current will be fouud in every 
way well adapted for inedical use, and sboiild be pre- 
ferred to that furnished by the ordinary battery of cella 
wbeuever it is possible to obtain it duriug the houra 
convenient for work. By its use the possible annoy- 
ances and inconveniences of a battery are entirely 
avoided, and a current cajmlile of variation to any 
strength from a fraction of a milliampfcre to a thousand 
milliamiitres is ever at band. The wbole strength of 
the current is supplied by the two snpply wires, and its 
medical use demands, of course, some means to dimin- 
isli it at will. This is tborougbly accomplished by 
the controller and meter described in these pages, their 
use rendering it j ust as safe as the current from any kind 
of battery. They are inserted in the circuit as follows ; 
An ordinary lamp socket, properly connected with the 
circuit, is attached to the wall at a convenient point, 
and the apparatus is connected witb a long, double cord 
attached to its plug. Within the plug a three-light 
safety-fuse is placed. If a complete apparatus is usetl 
the polarity of the cords is tested, and they are perma- 
nently attacbed aa the cells would be, the positive to P, 
and the negative to N. 

If a separate meter and controller are used, connect 
one cord (Fig. 9) directly with one of the binding posts 
for electrodes ; the other cord is connected with one 
binding post on the controller ; from the other binding 
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post on the controller a wire is led to one binding 
post on the meter; and from the other binding post 
on the meter a wire is led to the remaining electrode 
binding post. All that is to be done now is to test 
the polarity of each terminal binding post and mark it 
accordingly. The -|- mark is usually used to indicate the 
positive pole, and the — mark the negative. For method 
of testing, see page 28. The controller and meter should 




Fio. 9.— Diagram op Circuit Arrangement for Using 
Incandescent Current.— A, lamp-socket with plug in- 
serted ; B, double couductor ; C, controller ; D, meter ; £, elec- 
trode binding posts. 

be kept permanently in the circuit in this waj^, — es- 
peciallj^ the former, — more as a precaution against injury 
to the instruments by " short-circuiting " than from fear 
of injuring the patient, as the full strength of this circuit 
can force no more current through the body than can 
the full strength of any ordinary medical battery of 
sixty or seventy cells. To avoid accidentally burning 
out the meter, the controller should always be kept with 
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the crank to the right of the bridge wlien not in actual 
use, and the brass parts of the electrodes should never 
otherwise be brought together. 

The Edison circuit, direct from the dynamo, which 
the author uses daily in office practice, has a usual 
electro-motive force of about one hundred and ten 
volts, and is therefore equal in force to about sevent}'- 
three good Law or Leclanch^ cells. The internal 
resistance is practically nil, rendering it equally avail- 
able for use with the galvano-cautery knife as in 
medical work, provided proper resistances are inserted 
in each case.* The only disadvantage is the necessity 
of keeping some resistance in circuit to prevent " short- 
circuiting " and consequent injury to the meter. The 
current from a storage battery used for lighting purposes 
is also available for medical work if the voltage is suf- 
ficient (fifty to one hundred volts). No direct and con-^ 
tinuous incandescent current of these volt powers is in 
any way more dangerous than a cell battery of the same 
volt power, but it is important for physicians to note 
that there are a number of incandescent house-lighting 
plants established in various parts of the country, nota- 
bly those operated under the Westinghouse patents, in 
wliich alternating currents of higher pressure are used. 
These currents, besides having no definite polarity, are 
closely allied to high-pressure currents in their produc- 
tion, and are dangerous. 

Before arranging to use an incandescent current 
from the street for medical purposes, an assurance should 

* The graphite controller should not be used to heat the galvano- 
cautery knife. Fleraming now furnishes a carbon-rod controller which 
will regulate the Edison current for this purpose. 
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be obtained from the producing company that any inter- 
ruptions or reversals of the current in the station are 
impossible during working hours, and that there is no 
danger of crosses with arc-light currents. 

Arc-light currents (which have a pressure of several 
thousand volts) are of course highly dangerous, and 
totally inadmissible for this purpose. 

Cutaneous Electrodes. — The essentials for either ex- 
perimental or therapeutic work are now complete, if to 
the above list be added appropriate electrodes and con- 
ducting cords. For the experimental work we should 
be supplied with at least one each of the two sizes of 
cutaneous electrodes required as dispersing poles in 
therapeutic work, as well as a pair of the ordinary disks 
with handles usually supplied with faradic batteries, and 
a fine-pointed electrode (the latter readily improvised 
from a stiff wire). The larger dispersing electrode must 
be of a size to completely cover the abdomen, — viz., 
about nine by ten inches, — made of thin sheet-lead in 
order that it may be made to take any shape to fit the 
abdominal contour. The smaller one is most convenient 
when not larger than five b}^ six inches, and ma}'^ be made 
of either thin brass or lead. It is best covered with a 
la3^er or two of absorbent cotton,* the latter being un- 
rolled and cut about an inch larger than the plate, and 
kept in place by fine spool-cotton loosely wrapped. The 
method of applying the absorbent cotton to the larger 

♦ It is gratifying to note the wide-spread and general adoption of 
absorbent cotton as an electrode covering In place of what a writer has 
called " the filthy, current-absorbing sponge," since Its use was first 
recommended by the author in communications to the Medical News, 
February 7 and December 26, 1885. 
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electrode is described in Chapter Y. The disks and 
point are readily wrapped with cotton at each using in 
the same way that an applicator is covered. 

For therapeutic and surgical work a series of special 
electrodes and needles are required for use as active poles, 
in addition to this list of dispersing plates. They will 
be found described in the chapters devoted to each 
operation. 

I have been particular to specify that a meter and 
current controller should accompany the battery, for the 
regular and invariable use of this combination not only 
permits of scientific and accurate work, but really sim- 
plifies the whole subject to the beginner. They may be 
said to be devices for relieving an operator from the 
burden of knowing anything of Ohm's law, or of mak- 
ing calculations of resistances and current strengths, 
although, of course, their practical value is far greater 
than this. 



Ha^-ino set lip the battery or put it into operatic 
and connected the meter and controller in circuit, tlie 
conducting cords and electrodes may be attached to ' 
their binding posts in readiness for the first experiment. 

To Test for Current.— {Sa:periment 1.) Set tlie con- 
troller for least current (in the graphite controller witU 
the crank on the beginning of the pencil-mark to the 
riglit of the rubber button, and in the Bailey controller 
with the sponge-tips merely touching the water), and ' 
bring the brass parts of the electrodes together. The i 
meter will show a deflection of more or less extent. If 
there is no deflection a break exists in some part of the 
circuit. 

To Test the Power of the Battery and the Ranga 
of the Controller. — {ExperimeM 2.) Unite tlie poles 
directly by me.ins of a conducting cord or wire, and 
note the gradual incrcise in the current as the cnmk 
is moved toward tiie broader graphite, or the carbon 
plates are slowly immersed into tlie water, Tjiis pro- 
cedure is wasteful of tmttery power, liut will sliow the 
total capacity of the battery through these resistances, 
if the meter registers high enongb. With the incandes- 
cent current the increase should not be above the 
CJipacity of tlie meter. 

To Tost the Polarity of the Electrodes. — {Experi- 
ment S.) If in doubt as to which is the negative 
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pole and which the positive pole of a galvanic bat- 
tery, place the tips of the cords in a solution of 
potassium iodide. The compound will be electrolyzed, 
iodine appearing at the positive pole as a brownish 
cloud, and potassium at the negative pole. If the 
potassium iodide be dissolved in starch-water, the dis- 
coloration at the positive pole is blue instead of brown, 
the nascent iodine immediately uniting with the starch. 
A more quickly performed test than this is to ascertain 
which moist electrode produces greatest pain on sud- 
denly making contact ; that one will be the kathode, or 
miscalled negative pole. 

Comparison of Metallic Contact with Moist Cotton to 
Cotton Conduction. — {Experiment 4,) Having set the 
controller for a weak cui^rent^ note the number of milli- 
amp^res in circuit when the brass surfaces of the two 
electrodes are brought together, and the number when 
the two wet surfaces of cotton or sponge are pressed 
together. 

This will show the immensely greater conductivity 
of brass. As the current is not intended to go right 
back to the battery in this manner during ordinary work, 
it is called "short circuiting," and is wasteful of the 
battery power and dangerous to the delicacy of the 
meter. 

Application of Dry Metallic Electrodes to Skin com- 
paped with that of Wet Electrodes. — {Experiment 5,) 
Experiment now with the dry metallic surfaces of the 
electrodes pressed down upon dry-skin surfaces. Little 
or no current will be shown by the meter if the skin is 
free from moisture, even with the controller set for full 
strength. Substitute wet cotton-covered electrodes for 
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the diy ones, and a current will be sliown both by thS'l 
sensations and the meter. M 

The current passes with exceeding ease frommet^J 
to metal when in contact, citlicr dry or wet ; but passes^ 
from dry metal to the body with difflculty. This is be- 1 
cause the cuticle is practically a non-conductor; not'l 
until the air-spaces of its horny layers are filled with 1 
water, wliich is a reasonably good conductor, will it I 
permit the current to penetrate to the moister tissues I 
below, and even then the bulk of the current paasM ■ 
through the sweat-ilucts and any congested or abraded m 
spots. Electrode coverings are therefore designed I 
merelj' to bold a layer of water between the metallio ■ 
surface and the skin, acting as a conducting joint. I 

In making the experiment just detailed with dry fl 
metallic points instead of a flat surface, an intense ■ 
burning sensation will soon develop if the full numb»<l 
of cells are used and tbe points well pressed dowa^jfl 
This burning coincides with tlie appearance of somea 
current in the circuit, as shown by tlie meter; but tliefl 
number of milliampferes by no meana corresponds witlvl 
the intensity of the burning ; very little current pas3ea,fl 
in fact, when the pain is greatest. This pain of tlie " gal^ 
vauic brush " is usually described as due to the conceii»fl 
trated action of the minute current quantities upon the I 
most superficial and sensitive nerve filaments; but ■ 
doubtless the real reason is the microscopic spark-leaps I 
through the cuticle incidental to this mode of current ' 
transmission. 

Effect Produced on the Current Volume by Salt 
Water on the Electrodes. — {Experiment G.) Set the 
controller at a given place and leave it there (or use 
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the full strength of a certain number of cells), and note 
the number of milliamperes passing through the hand 
when both wet electrodes are pressed upon opposite 
sides ; leaving the battery strength undisturbed, remove 
the electrodes and saturate them with salt water. When 
they are replaced, a considerable increase in the number 
of milliamperes passing through the hand will be found. 
The sensations will be still more acutely increased. 

Saturated salt water is about three thousand times a 
better conductor than distilled water; hence the use of 
salted water on electrodes increases the current by less- 
ening the resistance offered by the " conducting joint " at 
the points of entrance into and egress from the body. It 
is of great service when the battery power is deficient or 
accidentally low ; but its constant use is inadvisable, 
owing to the disproportionate increase of pain produced 
by it and the bad effect upon the electrodes, which are 
quickly oxidized. The excess of pain is doubtless due 
to the irritant effects of the products of the decomposed 
chloride of sodium. 

Effect upon the Current of Different-sized Elec- 
trodes. — {Experiment 7.) Note the number of milli- 
amperes passing through a part of the body from the 
full strength of fifteen cells, — (1) when two small elec- 
trodes are used; (2) when two medium ones are used; 
(3) when two large ones are used, — care being observed 
to place them in the same spots and press their whole 
surface in contact. 

If it is more convenient to use all the cells in the way 
advised generally in this work, instead of using the full 
strength of only fifteen, it may be done by simply setting 
the controller for a comfortable current with the small 
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elct^trodes, and leaving it untouched in the eubsequent 
steps of the experiment. 

The increase of current when the larger electrodes 
are used is exceedingly striking. The cuticle, as has 
been explained, is the chief obstacle to the current ; and 
from a given number of cells but a certain quantity can 
be forced through each square inch of its surface. The 
more square inches are included iu the conducting sur- 
fiice, therefore, the more current will go through from 
the given number of cells ; but there will be no increase 
in (and possibly a slight diminution of) the number of 
niilliamperes passing through t!ie original square inch 
of skin, unless the number of cells is increased or the 
resistance of the controller lessened. The use of broad 
electrodes is indicated, therefore, whenever we wish to 
introduce a large current into the body with a minimum 
of pain, and without a si>ecial concentration at the points 
of entry. It is the only way to affect deep structures by 
peixtutaneous transmission without excessive pain, and 
for such purposes both electrodes are large. In gyne- 
cological work, where the effect of a single "active" 
pole is alone desired, the otiier "indifferent" pole is 
made sufficiently large to secure easy penetration with- 
out such local action. 

Comparison of the Effect of the Same Current 
Strength when Concentrated and DifTused. — (Experi- 
ment S.) Connect the body with tbe positive pole of 
the battery by means of a large moistened electrode on 
its surface. This will form the indifferent pole. Select 
(1) an equally large moistened electrode for the active 
pole; place it on another part of the body; connect it 
with the negative terminal of the battery, and bring 
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the current up to, say, eight milliamp^res, as shown in 
the meter. Note the slight pain produced. (2) Ex- 
change the large active pole for a medium-sized one, 
moistened of course, and bring the current up to the 
eight milliampferes. The pain will be increased, owing 
to the concentrated action of the same number of milli- 
ampferes. (3) Use next a fine point as active pole, well 
covered with moist cotton, and again bring up the cur- 
rent to eight milliamperes. The pain is quite decided. 

As the size of the active pole is diminished, the cur- 
rent being kept the same by adjusting the controller, 
there is an increase in the intensity of the pain corre- 
sponding to the increased density at this spot. The 
indifferent pole is left large in this experiment, as in so 
many gynecological operations, because it combines a 
slight resistance to the current with the least local pain. 
The experiment illustrates admirably the axiom that 
more force is required to get the same sized current 
through a small place than through a large one, — a 
principle that applies self-evidently to most things. 

Increase of pain accompanies with great certainty an 
increasing concentration of a given number of milliam- 
peres on the skin surface ; but it should not be forgotten 
that this is because of the peculiar sensibilit}'^ with which 
the body-sheath is endowed. Beneath it and in the 
interior of less sensitive cavities there is no such admo- 
nition to guide us ; hence the use of a meter becomes 
more imperative in the latter situations, for the current 
is just as active whether pain is felt or not. It is only 
at and near the junction of mucous membrane with the 
skin surface, such as the lips, vulva, etc., that great sen- 
sitiveness to currents exists ; and here it is even more 

3 
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sensitive tlian on the skin eiirface, in nceonlance iritha 
fuller endowment of sensitive nerve-fil omenta. 

DifTerlng Resistances of SIcin Surfaces. — (Erperi-'^ 
ment 9.) The ditferencea iu the resistance offered by the;! 
skin of various parts of the body, and of different pep>l 
sons, is readily shown by the effect on the meter at e 
position, the battery and controller being left nndia- • 
turbed. The face, inner surface of the limbs, etc., will 
show more enrrent (presenting less lesist-ince) ; while 
the iKkck and outer surfaces of the limbs will show less 
current (presenting more resistance), etc. 

That those differences depend almost entirely on 
varying thicknesses of cuticle is proven by the showing 
of more current with the poles on distant but thin spots 
than when alongside of each other on thicker cuticle. 
The difference between corresponding parts of the skin 
of different indiviihmis is also at times considerable, 
especially when a clear-skinned blonde and pallid bru- 
nette arc compared. 

Comparison of the Resistance of Skin and Mucous 
Membrane.- — (Erperiment 10.) Ctmnect but a small 
niimUr of cells, say (irtuen, with tlie meter and con- 
troller, in ortlcr that the full strength of that number 
of cells may be used. Having put the indifferent pole 
on the abdomen or back, cover an insulated-stemmed 
vaginnl electrode with a]>sorbent cotton, wet it, and 
direct the subject of the ex|)eriment to hold it between 
the bare arm and chest in such a manner that the whole 
conducting surface is in contact, as it would be in the 
vagina. Turn the current on gmdufllly now to its full 
extent by means of the controller, and note the number 
of milliampferes. Reverse the controller until there is 
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no current, and introduce the electrode into the vagina. 
The current may then be again increased by the con- 
troller to its full capacity, and the number of milliam- 
peres noted in this situation. 

A marked increase in the milliamp^res will be 
noted in the vagino-abdominal circuit over the merely 
percutaneous one, on account of the lessened resistance 
encountered at the active pole when placed in contact 
with mucous membrane. 

The actual performance of these and similar experi- 
ments is unequalled in its teaching power. Besides 
familiarizing one with many details essential to success- 
ful work with the continuous current, — such as the 
necessity for always using a meter ; the possibility of 
avoiding shock, even with powerful currents ; the advan- 
tage of ample battery force held in easy check by a con- 
troller ; and the wisdom of using large or small electrodes 
as we wish non-local or local effects, — it will show that 
the practice of electro-therapeutics, while relieved of 
many unnecessary and obsolete physical theories, may 
still remain free from the formidable task imposed by at 
least one recent writer, Epgelmann,* who recommends 
that the resistance of the tissues be calculated and 
recorded in the history of each case. As well might he 
say that we should measure the darkness in a room 
rather than the light produced in the effort to dispel it ; 
and the measurement of darkness under the circum- 
stances would be even more useful, for we can readily 
assume that any two closed rooms are equally dark ; 

* " The Use of Electricity in GyDecoIogical Practice " (reprint 
from " Gynecological Transactions "), page 146. 
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wliile no two human bodies present exactly the same 
resistance, nor can electrodes be put on or within them 
twice under exactly siiniliir conditions. Exactness of 
record is amply attained if the numl>er of milliampereB 
is given, together with the name and dimensions of the 
active pole and the duration of the application. 
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Such experiments will also show the thonghtfiil 
student that a galvanic battery, or any other sonrce of 
amperes or millinmp&res of current, is a reservoir of this 
peculiar form of energy, and in giving it ont obeys laws 
singularly analogous to those of the force stored in a res- 
ervoir of water. If we examine a stream of water issuing 
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from a reflerToir(Fig. ll),«e will find two qualitieB in it 
which it will be somewhat difficult to separate in the 
mind, — pressure and volume. The former ia tlie force 
by which water transports itself, and depends on the 
height of the water in the reservoir. It is the same ia 
all pipes issuing from it, whether large or small Tlie 
volume of water carried by a pipe, on the other hand, 
depends on the size and leugth as well as on the pressure. 
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deUvered wUI deiwnd on the siie and conductivity of the wire 
as well as on the height of this pressaie. 

In electricity (Fig. 12), the peculiar force by which it 
transports itself is called electro-motive force ; and it 
likewise is independent of the size of the wire or excel- 
lence of the conductor. It is measured in volts. In gal- 
vanic batteries, the number of volts of this " pressure " 
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depends oa the number aud volt power of tlie cello when 1 
sei'ially arranged (placed one after another). 

The " volume" of the electric current is equally ] 
analogous to that of the water current, for it dejjendB 
jointly on the height of the pressure (the number of the 
volts) and the size of the conductor (the diameter and 
length of a wire if a metal, and the conductivity, breadth, 
etc., if a living compound). It is this result of the prea- ■ 
sure through the resistance — this volume of the current J 
— that ia indicated by a meter. For medical purposes f 
it ia measured in milliampferes, or tliousandths of the. J 
commercial ampere, — a unit adopted in 1881 for the J 
measurement of current volume. ♦ 

The Milliamp^re.^ — It follows from these facts that j 
the railliampere is the medical unit of electricity itself 
in transit, just as the gallon per minute is the unit of a i 
water current. 

It is taken as the medical unit l)ccause the ampere, 
of which it is the one-tlioiisandtli part,i8 too large. The I 
milliampfere represents the chemical-cauterant, electro- ' 
lytic and catalytic power of electricity, being, in short, 
a unit for tlie measurement of current bulk, or volume. 
As compared witii the currents used in the industrial 
arts, even those employed in ringing bells, tlie strongest 
medical currents are weak, the current strength used in 
the Morse system of telegraphy being nearest. The 
great value of tbe milliampfere meter is that, when placed 
ill circuit with the patient, it will always show tlie exivct 
current bulk or strengtli which succeeds in overcoming 
the resistance, and actually circulates through the body, 
thus avoiding the need of calculations. 

*For a fuller consideraUon of the law of Ohm, and lU graphic 
repreaeutatlon, see Appendix, 
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The Volt. — This unit, unlike the milliamp^re, is not 
a measure of real current strength, but merely of the 
pressure at which the current is delivered. Pressure, 
potential, and electro-motive force are all terms meaning 
practically the same thing, and are used to indicate that 
quality of a current which enables it to overcome resist- 
ance. The current from one Law or Leclauchd cell has 
a pressure of one and a half volts. If two such cells 
are united "in series," — that is, the zinc of one with 
the carbon of the other, as in Fig. 12, — we obtain the 
pressure of both cells in the circuit, or three volts.* 
Additional cells add additional pressure. A current from 
ten zinc-carbon cells would therefore possess a pressure 
of fifteen volts, and a current from fifty cells seven t}'- 
five volts. The only reason wliy the percutaneous 
medical use of electricity requires the current to possess 
a voltage varying from twenty to a hundred is that tlie 
poorly conducting skin may be pierced and a sufficient 
number of milliampferes supplied, for with a continuous 
current it matters not whether a given number of milli- 
amp^res obtained by the use of a controller has a pressure 
of ten or a hundred volts. With uninterrupted currents 
the additional pressure is apt to be more painful at the 
moment of interruption. The conductibility of the 
body is such that a continuous current with a pressure 
over six or seven hundred volts becomes dangerous if 
allowed to pass through it, as such a pressure may trans- 
mit from two hundred to twenty-five hundred milliam- 
pferes between the points of body-contact, in accordance 

* Each cell in Fig. 12 is represented with a pressure of exactly one 
volt for convenience of illustration. This is about the electro-motive 
force of aU zinc-copper cells, the Daniell being placed at 1.079 volts. 
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with the moisture of the surface ; and with the good 
contacts of medical work a lower pressure may do harm. 
The main toxic action is that of shock from sudden 
polarization of the body. As alternating currents create 
a rapid series of such polarizations and reversals, a still 
lower pressure is toxic. 

The Ohm. — The ohm is the unit of measurement of 
the resistance that a current meets in a circuit. A piece 
of copper wire one-twentieth inch in diameter and two 
hundred and fifty feet long presents almost exactly 
one ohm resistance. The broader and shorter the wire, 
the less resistance it will present, and vice versa. But, 
independently of length and thickness, all metals present 
far less specific resistance than the human bod3'^, as two 
laj'ers of dry cuticle may interpose a resistance of from 
three thousand to ten thousand ohms. By making these 
cuticular conducting surfaces very broad and thoroughlj' 
moistening them, the resistance may, however, be reduced 
to as little as two hundred ohms, and even lower. 



CHAPTER IV. 

ACTION OF CONCENTRATED MILLIAMPlSE CURRENTS ON 

ORGANIZED TISSUES. 

Gynecological applications of electricity consist so 
largely in the continuous, concentrated action of one or 
the other pole of a current strong enough to produce 
more or less destruction of tissue, that the exact nature 
of this destructive process invites close attention. A 
careful naked-eye observation of the phenomena when a 
strong current is flowing is certainly both instructive 
and impressive, as well as decidedly conducive to the 
future welfare of the observer's patients. An experi- 
ment with fresh butchers' meat will give a very good 
illustration of the chemical part of these phenomena as 
they occur within the living body. 

Chemical Effects at Each Pole. — {Experiment 11.) 
Procure a half-pound of beef-muscle ; insert into it two 
ordinary steel needles, one connected with the positive 
pole and the other with the negative pole of a good 
battery, and pass through the meat from one hundred 
to two hundred milliamp^res for two minutes. 

A sort of hissing or frying noise will be heard. This 
is seen to be caused by the rapid production and escape 
of small bubbles (of hydrogen gas) from the track of 
the negative needle. The positive needle will cause no 
appreciable production of gas, but will immediately be 
found to be so firmly fixed in the tissues as to be with- 
drawable with difficulty. 

On cutting down alongside the negative needle it is 

(41) 
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found to be practi tally surrounded bj' a cavity c 
iiig liquids and bubbles of hydrogen gas. The muscular 
tissue has been destroyed wherever in contact with the 
needle, the edges of the cavity showing it softened, infil- 
trated, and of a darker coloi*. The needle remains as 
bright as ever. 

The positive needle, if left in place and cut down 
upon, abows itself greatly rusted and corroded, inclosed 
firmly in a grayish eschar, colored darker in places by 
the dissolved iron of tlie needle. 

If tbo positive needle be of brass, copper, nickel, 
aluminum, or any of the other baser metals, it is corroded 
with equal rapidity, the tissues being stained by the par- 
ticular metallic salts formed for some distance from the 
needle. On using a gold or especially a platinum needle 
for the positive pole, on the contrary, it is found to be 
practically unattacked by the nascent oxygen and acids. 
Tlie tissues about the needle show now the uncompli- 
cated picture of a positive electrolysis, viz., the charac- 
teristic hardening and searing of an acid application. 
A slight cavity forms about the needle, though not so 
large aa that about the negative needle, filled witli 
bubbles of oxj-gen gas wliich Las failetl to unite with 
the platinum, and tlie non-corrodible positive needle is 
therefore not firmly fixed in the tissues, as would happen 
with a baser metal. It ia evident, therefore, that when- 
ever the actioe pole of a strong, concentrated current is 
positive, it should consist of either platinum, gold, or car- 
bon, as otherwise the electrode surface is destroyed and 
the tissues infiltrated with a foreign metallic oxide. 

The negative needle remains clean , whatever the metal 
of which it is composed or the sti-ength of the current.. 
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According to Inglis Parsons,* after the passage of 
two hundred milliamp^res through a recently-removed 
fibroid for one and a half hours, " that portion of it 
acted on by the current cut quite hard and gristly as 
compared with the rest. This change was also perfectly 
apparent to the touch. On making some fresh sections 
and examining them under the microscope, I found that 
of the portion in immediate contiguity to the needle 
everything had disappeared except the fibrous tissue, 
and this result was obtained at both the negative and 
positive poles." 

Reverting again to the disintegrated cavities in the 
meat, produced b}' the negative and positive poles of a 
strong current (the positive pole having been non- 
corrodible), we can easily prove that the froth at the 
negative is alkaline, and that at the positive acid, by 
placing a drop of litmus solution upon each and allow- 
ing the current to continue a few moments. The blue 
color of the solution is unchanged at the negative pole, 
but is quickly reddened at the positive. By changing 
the character of the pole back and forth while still 
in situ^ several such changes of color can be produced. 
The peculiarities of the disintegrating action of each 
pole are clearly due to the nascent alkalies of one and 
the nascent acids of the other. At the negative pole we 
have the soft liquefaction and infiltrated edges of an 
alkaline caustic; at the positive pole the hardened, 
coagulated eschar of an acid caustic. 

Electro- Chemical Reasons for Using the Negative 
Pole. — It is evident from these appearances that when- 
ever destruction of tissue is desired the negative pole 

*£ritUh Gyn. Journ., May, 1888, p. 78. 
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and its soft liquefaction ia iudicated, and thempeutio 
experience seems to confirm tlie view that the secondary 
effect of d t t lectrolysis — iihsorption — is more 

extensive ft tli n ative application. 

Electro-Ch al R aaons fur Using the Fosilive 
Fble. — Fr m m 1 nsiderations, tlie use of the con- 

centrated | t p 1 with strong currents is almost 
entirely limited to two olyects in gynecological work, 
namely, the control of intra-uterine hemorrhage, which 
it accomplishes by sealing up the bleeding orifices by its 
chai'acteristic coagnlation, and the production of a 
patulous canal, as for tlie relief of stenosis of the os or 
oervix. 

Extent of Destruction at the Poles. — As to the extent 
of the destruction produced by a current, — a question of 
great interest in the electrolysis of tumors and other 
structures beyond the range of vision, — I have made the 
rough estimate tiiat two hundred milliampei'eB, concen- 
trated at the half-inch exposed end of a negative needle, 
will destroy an area of this length and a quarter of an 
inch in diameter in the mnacular tissue of the cadaver, if 
passed through for two minutes. It is more tlian prob- 
able that living muscle is acted upon to exactly the 
same extent, an equal destruction occurring in either 
case with the same number of mitlinmp^res, duration 
and concentration of the ajiplication ; although more 
force is required to get the same current through the 
drier, dead muscle. This difference of resistance does 
not need to be considered, of course, when a current 
controller is used, as it matters nothing what the cell 
power may be if the milliamp^re readings are made to 
correspond. The amount of destruction produced by 
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the same number of milliamp^res in different tissues 
varies, tliough, and it may be said to depend largely 
on the aqueous contents of the tissue, for the cavities 
produced in the experiments on meat were caused to a 
large extent by the destruction of water. Less decom- 
position will be attained by the same current in a 
libroma than in a striated muscle for this reason, and 
the disintegration depends more largely on the cauter- 
izing effects of the liberated chemicals.* 

Surgical Electro- Puncture. — The practical work of 
electrolysis in gynecology differs from the experiments 
just described, in that but one pole is permitted to be 
sufficiently concentrated to produce such results; the 
other pole, consisting of a large dispersing electrode, 
being placed, as properly advised by Apostoli and Engel- 
mann, on the nearest convenient surface. This active 
pole, in the shape of a strong, spear-headed needle, gen- 
erally has its conducting surface still further contracted 
by being insulated to within a half-inch of the point, 
enabling the operator to confine the work strictly to the 
neoplasm itself. The details of this operation are given 
in Cliapter VI. 

Galvano-Chemlcal Cauterization. — If electrolytic de- 
struction of tissue has been produced by an active pole 
merely placed in contact with a mucous surface, it is 
called by Apostoli a cauterization, and this designation 
will not readily confound it with tbe entirely different 
cauterization produced by the heat of a galvano-cautery 

* In a recent experiment on a fibroid, kindly placed at my dis- 
posal by Prof. H. A. Kelly, the cavities produced by two hundred 
milliamp^res in two minutes were fully as great as those described in 
meat. 
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kiiife, if tte polar nature of the application is always 
stated aa it should be, — whether a positive or a negative 
cauterization. This electrolytic cauterization with a 
single pole does not differ in any respect from that of 
electro-puncture, being found only when a strong current 
is concentrated in its passage through a mucous mem- 
brane by the small area of the conducting surface of an 
electrode, or when a weaker current is unduly prolonged. 
It is illustrated by slightly varying experiment II. 
Instead of needles use two bluut metallic surfaces 
merely pressed into good contact with the meat. 
The same phenomena will be observed with similar cur- 
rent strengths as in the puncture experiments, with the 
sole difference that the energy of the disintegration of 
surface will be lessened owing to greater electrode size, 
and consequently lessened concentration. 

The need of a moist covering for the electrode, that 
is so important when we wish a current to penetrate 
through the skin, does not exist in a permucous applica- 
tion, for the mucous surface is alwaj-s suHiciently moist 
to furnish a perfect conducting joint between the metallic 
surface and itself. Several recent writers have been led 
astray on this point, teaching that a cotton-covered 
electrode favored easy transmission of current to deeper 
structures in permucous as well as in percutaneoua 
work, and that the btire metal alone was liable to 
produce cauterization of the mucous surface. In truth, 
there is no difference between either the local or dis- 
tant action of a covered and an uncovered negative 
electrode in contact with moist mucous membrane 
when the current atrenr/lh and the extreme area of the 
conducting surface of the electrodes remain the same. 
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The wrapping of a bare electrode of course increases 
its size, and hence lessens the concentration of a given 
number of milliamp^res ; but if the experiment be tried 
of passing the same number of milliamp^res through a 
piece of meat in two different situations — once with 
bare poles and again with wire ends wrapped firmly 
with cotton until their total size is the same as the bare 
poles — it will be found that the electrolysis is exactly 
the same, except that the cotton about the positive pole 
will save the meat some staining if the pole is of baser 
metal. The electrolysis produced in either case is a 
mere matter of strength and concentration of current, 
and one can cauterize a surface just as effectively with a 
cotton-covered electrode as with a bare one of the same 
size. The only way to avoid local action when using a 
strong current is to disperse its force by increasing the 
surface of the active electrode ; and in vaginal applica- 
tions, at any rate, this is quite possible with moderately 
strong currents by the use of large oval or cylindrical 
conducting surfaces. 

Polar and Interpolar Regions.— In performing ex- 
periments, and in all surgical punctures and cauteri- 
zations, it will be noticed that no visible change occurs 
in the meat or tissues except directly at each pole. This 
is because an electrolytic disintegration of animal tissue 
consists in a resolution of the organized compounds of 
which it is formed into their chemical constituents, — 
acids and bases, — the two classes of bodies being sepa- 
rated and conveyed to one or the other pole. The acids, 
oxygen, etc., appear at the positive pole, and the bases 
and hydrogen at the negative pole. An actual transfer 
of particles in both directions takes place through the 
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whole distance of tissue between the poles,* but the 
freed particles, singularly enough, appear only in the 
immediate neighborhood of the latter. These freed 
particles, being in the active condition known to chem- 
ists as nascent, immedia.tely attack the tissues at the 
polea, and, if in overwhelming ahnndance, canse the 
peculiar destructive appearances deacrilred in the pre- 
ceding paragraphs. 
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The passage of a current of appreciable milliampfere^ 
strength through the body presents, therefore, three 
distinct regions for therapeutic possibilities (Fig. 13), — 
two, restricted to the immediate vicinity of the elec- 
trodes, and called the " polar regions," and the third 

* This may be experimentally proven by wetting the kathode with 
a eolutioQ of potasdum Iodide : after a varying period of appllcallon 
and strength of currenl, the fn^e iodine will appear at the anode, 
haviiiR paseed through the. intervening part of the body. 
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extending along the lines of least resistance between 
the first two, and called the "interpolar region." Within 
the interpolar region the interstitial and cellular irrita- 
tion incidental to the transmission of the current and 
of the particles that appear naked at the poles (catapho- 
resis) is the chief basis for therapeutic results, while in 
the polar regions the chemical action of these particles, 
as described above, is supplemented by another set 
of phenomena due to the behavior of nerves when 
under the influence of concentrated current at either 
pole. It is in the immediate vicinity of the poles, 
therefore, that the most direct therapeutic results are 
obtained, and the readiness with which electrodes may 
be brought in contact with diseased conditions within 
the pelvis is a most promising fact for the electro-thera- 
peutics of gynecology ; although, even in this class of 
diseases, the interpolar action of the current must 
frequentl}'^ be depended upon. 

It is hardly necessary to mention here that no atten- 
tion is paid to the direction of the current, as such, by 
modern therapeutists, who look only to the polarity of 
the active electrode. The older terms " ascending " and 
*' descending " were incorrect in view of the fact that a 
current spreads in all directions beneath each pole; and 
the reactions formerly attributed to one or the other 
direction are now known to be due to the polarit3^ Even 
within the interpolar region the direction of the current 
has no known significance at present. 

Alteration of Nerve Irritability within each Polar 
Region. — (Experiment 12,) Attach two medium-sized 
electrodes of the same dimensions to the binding posts, 
place them (well wetted) on the skin over each peroneal 
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nerve jaat back of the heatl of the fibula, aud increase 
the current to five or ten milliiimpferes. 

The burning pain under the negative electrode is 
in distinct contrast to thtj numb sensation under the 
poaitive. Wliile pain is produced near the positive pole 
also, if the current be greatly increased in volume, it has 
been demonstrated by careful experiments tliat a nerve 
lying witliin the negative polar region has its normal 
excitability increased, and one lying within the positive 
polar region has its normal excitability diminished. 
These physiological facts were very early applied to 
treatment of neuralgic eootlitions aud the rule laid do' 
that the positive pole was the best itditpted for the relief 
of pain. Z, myself, believe that this rule has been too 
hastily adopted. The polar modifications of a nerve are 
beyond dispute, but it is more than questionable whether 
the production of either anelectrotonns (positive ix>larU 
zation) or katelectrotonus (negative polarization) withia 
a nerve can exert any induence upon t!ie pathological 
conditions giving rise to pain ; at any rate, my experU 
ence has been that the negative pole is even 
fective for this purpose than the poaitive, for it 
BO satisfactory as to make it useless to resort to the posi- 
tive pole with the incorrodible electrode then necessary. 
The efficiency of the negative pole in the relief of paia 
might be ascribed by some to the after-effects of electro- 
tonus, as ascertained by Waller and De Watteville,* who 
showed that sedation followed the excitement of negar- 
tive polarization after the discontinuance of the current, 
and vice versa with positive polarization i but, to my 
mind, the relief of pain is due rather to the iulluence of 
•"PhlloBophlcal TraneactioDS," 1883, p. BDt, 
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the current of either pole on the physical molecular con- 
ditions of the nerve-trunk and on its circulation, as well 
as reflex impressions made on the centre, whence the 
pain so frequently emanates. 

A practical matter to be considered when using a 
current to impress the sensory nerves of the pelvis is 
the wisdom of using as large a conducting surface for 
the vaginal electrode (when the application is vaginal) 
as convenient, in order that as much current — ten to 
thirty milliampferes — may be used as is possible, with- 
out unnecessary cauterization of the mucous membrane. 
It should also be understood that the region of nerve 
polarization about an active pole is somewhat larger than 
the*region of chemical decomposition, and that we can 
readil}'^ include within it any nerve or nerves within, say, 
three-quarters of an inch of the electrode, when using 
currents of twenty or thirty milliamperes. 

Current Action within the Interpolar Region. — Since 
it follows from the facts touched upon in the foregoing 
paragraphs that the chemically destructive action of a 
continuous current is limited to the close neighborhood 
of the electrodes, and the direct nerve-modifying action 
is also limited to a somewhat larger region in the same 
situation, the natural question arises: What can be 
therapeutically accomplished when the seat of disease is 
necessarily situated beyond the direct reach of the elec- 
trode ? An answer drawn from both neurological and 
gynecological experience is that much can be accom- 
plished ; and this is doubtless due, in the first place, to 
the influence upon nutrition of the chemical interchanges 
that occur throughout the circuit, in the onward progress 
of the particles that appear free finally at the poles 
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(catalysis and cataphoresis), to the influence upon 
nutrition of the circulatory changes that result from vaso- 
motor stimulation, and to the contractions produced in 
unstriated muscular tissue by heavy currents, even at a 
distance. These results of quiet current transmission 
are governed in magnitude at a given spot by the 
density of the current at that situation and by the 
duration of the application. The difl9culty of carrying 
an effective density to a tumor, extravasation, or other 
morbid spot, situated at some distance from the active 
electrode, is indicated by a glance at Fig. 13, in which 
the spread of current is well represented by the direc- 
tion and shading of the lines shown in the interpolar 
region. To accomplish much in the more distant parts 
of this region considerable milliamp^re strength must be 
employed; hence a delicate judgment is demanded in the 
selection of the size of the active pole to avoid cauteri- 
zation on the one hand and too great a diffusion on the 
other. 

Interrupted Galvanic Currents In Gynecology. — Gal- 
vanic interruptions, either rapidly or slowly produced, 
are rarely if ever used in direct pelvic applications, 
for the reason that they are far more productive of 
pain and shock than faradic currents and are in no 
wise more effective than the latter.* The avoidance of 
current variation, indeed, is a most important detail in 
the majority of applications of this sort, and it is for 
this reason that the author has insisted on the gradually 
increasing and decreasing method in this work. 

A sudden current variation, either accidentally or 

* This statement by no means applies to the neurological appli- 
cations of electric currents. 
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intentionally produced in a galvanic current (or as 
naturally occurs at the beginning of each induction in 
the series of currents constituting the faradic current), 
should be understood as productive of effects that are 
essentially different from those of the continuous current. 
So far as we know at present the perturbation produced 
by it is limited entirely to an artificial stimulation of the 
functions of a nerve or muscle. No chemical chanties 
whatever result from the variation as such, but merely 
the local stimulation, together with the centripetal and 
possible reflex effects of the sensory stimulus. The 
differing effects produced by a continuous current and 
by a current variation on a nerve may be studied by a 
slight addition to the details of experiment. 

The Effect on Nerves of a Slowly Varied or Con- 
tinuous Current Compared with that of a Sudden Current 
Variation. — {Experiment IS,) Proceed as in Exp. 12, 
noting that no pain or motion is produced in the distant 
parts of the nerve if the five or ten milliamp5res have 
been attained by a gradual increase from zero. With 
the current at this height remove now one of the elec- 
trodes and reapply it (or break and make the circuit by 
an interrupter), — a contraction will be produced in the 
muscles supplied by the motor fibres, and a sudden 
sensation in the areas supplied by the sensory fibres of 
the nerve.* 

* If the nerves subjected to this experimenl, are not too deeply 
embedded in muscular or adipose tissue they exhibit very readily the 
normal polar reactions of motor nerves, so important in connection 
with the electro-diagnosis of paralytic conditions. It is readily 
seen that the greatest action is produced at the cathode at the closure 
of the circuit and at the anode at its opening ; hence the formula : 
K. CI. C""., A. O. C'"., A. CI. C"., K. O. C. 
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Although exceedingly important in neurological 
work, such stimulations are generally to be avoided in 
gynecological applications, in which, if the current in 
use be heavy, they may be accompanied by exceed- 
ingly unpleasant shock, or even syncope. 



CHAPTER V. 

intba-utekine oalvano-ghemigal cauterization. 

(apostoli's operation.) 

This operation is the one most largely employed for 
the disintegration and reduction of fibroid tumors of 
the uterus, and it was while engaged in this work that 
Apostoli discovered its value in a number of other con- 
ditions associated with local alterations and hypertrophy 
of the uterine tissues. It is particularly valuable in the 
treatment of subacute and chronic endometritis, as 
elaborately pointed out by this author in a recent mono- 
graph.* Of its value in both classes of affections the 
author can bear the highest testimony, based upon 
results detailed elsewhere in this work. It consists essen- 
tially in a concentrated cauterization of the interior of the 
uterus by one pole of a heavy current (fifty to three hun- 
dred milliampferes), administered from the bare surface 
of a sound-shaped intra-uterine electrode, and dispersed 
by a broad, indifferent electrode on the abdominal sur- 
face. The battery, meter, and current-controller used 
are described in Chapter II. Of the active and dis- 
persing electrodes some special' remarks are demanded. 

The Intra-Uterine Electrode. — Apostoli and some 
operators in this country use a sound capable of being 
covered at will by a sheath, made of either glass or hard 
rubber, or, as specially commended by the former, of 

***Oii a New Treatment of Chronic Metritis," by Georges 
Apostoli. Translated by A. Laphthorn Smith. 

(55) 
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celluloid, which la said to he less absorhont than the 
rubber {Fig. U). These sheatlia are extended bacliward 
iuto handles, through the whole of 
which the aouud slides, and to whioii 
it may be rigidly eonueeted at itill 
by a screw. In my own practice 
I have found that this arrangement 
presented certain disadvantages. It 
13 difficult to render the interior of 
the tube aseptic, and the best anti- 
septic^the flame of an alcohol lamp 
— cannot be applied to the exterior 
of the rubber and celluloid sheaths, 
owing to their inflammable nature. 
In most cases, moreover, the insu- 
lating cover should be extended 
beyond the bend of the sound, in 
order that the cervix may be pro- 
tected from unnecessary cauteriza- 
tion and the current action confined 
to the interior of the corpus alone. 
This is impossible if the sfaeath is 
made of a rigid material, and, were 
it possible, the abrupt increase of 
calibre at the end of the cover would 
render the proper introduction of 
the sound impossible in many cases. 
An exceedingly handy way to 
insulate a sound to any extent 
found desirable in a given case, after the proper 
curve has been given to it, and at the same time to 
thoroughly sterilize it, is to heat it to a considerable 
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temperature in the flame of an alcohol lamp, and melt 
upon it a sufficient coating of pure gum-shellac. This 
forms a smooth, highly-insulating covering that adheres 
tightly to the sound and shades off in thickness at the 
bare end so gradually as to readily admit a passage 
wherever desired. The fusibility of the shellac without 
burning is its greatest advantage over the best quality 
of sealing-wax, but the latter may, however, be substi- 
tuted for it if the shellac is not readily obtained. In 
covering the hot sound at first the coating retained by 
it is too thin for safe reliance, and it should be made 
heavier after cooling by attaching additional quantities 
of melted gum-shellac to it, the whole being then 
reduced to a uniform thickness by gentle fusing. 

This procedure is only adapted to an electrode closely 
following the form of a Simpson, or other rigid-shanked 
sound ; and after the parts are once covered there should 
be no danger of the covered portion bending, as the 
material breaks easily, giving rise to leaks when in 
use. This disadvantage is, however, more apparent than 
real ; for nothing is more trying in this work than an 
attempt to employ one of the flexible-shanked electrodes 
made by some manufacturers, who erroneously insist 
upon making the curved portion rigid and the shank 
flexible. 

Fig. 15 represents the electrode usually employed by 
the author, for whom it was made by Flemming. It 
bears a general resemblance to the Simpson sound, with 
a hard-rubber handle of the usual flat shape for indi- 
cating its position in uteri ^ and the addition of a socket 
for the attachment of the conducting cord. The two 
and a half inches which may be left bare at the extremity 
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are made of platinum, to adapt it for use as a positive 
pole. The covering should be made to reach the plati- 
num always, and it is generally best to protect the os 
and cervix by carrj^ng it much farther up. 

? 




Pig. 15.— Author's 
Intka-Uterink 

EliECTRODE. 



Fig. 16.— Author's 
Elastic Elec- 
trode. 



Before each operation, and after the desired curve 
has been imparted to the end, this electrode should be 
sterilized and any accidental breaks closed by a thorough 
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heating of the bare part and fusing of the first two or 
three inches of the covering. 

For tortuous canals wliere the insulation need not be 
carried very high I have recently devised and largely used 
a flexible electrode (Fig. 16) made of coiled wire (plati- 
num if it is to be used as a positive pole) with a solid 
tip. This is extremely pliant, and by its use cavities 
may be entered that would otherwise demand puncture. 
As it becomes very dirty from the nature of its construc- 
tion it should (when made of brass) invariably be well 
boiled before use in each individual case, its elasticity 
and rubber insulation rendering Hie spirit-flame inadmis- 
sible. When made of platinum the flame may be used 
for the coil and absolute alcohol for the tube. 

The Cutaneous or Dispersing Electrode. — The pas- 
sage of heavy currents through the body in such a man- 
ner that all painful or truly destructive actions shall be 
confined to the one electrode was first achieved by Apos- 
toli by an adherence to and extension of scientific rules 
already well known. The importance of a large surface 
in minimizing the local action on the skin at the indif- 
ferent electrode has been urged by German writers for 
years. Apostoli wisely made this indifferent electrode 
unusually large, in keeping with his increased currents, 
and placed it on the abdomen, where both least resist- 
ance and least skin sensitiveness are found. For a means 
of making a perfect contact between the metal of the 
electrode and the skin he has introduced the use of 
moistened potters' clay, specially worked over for each 
operation and spread upon a piece of tarlatan in a cake 
a third of an inch thick and about eight by ten inches 
in size. This is laid on the abdomen , tarlatan down, and 
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on the top of it a metal disk (three by four inches), 
which is connected by a conducting cord with one pole 
of the batteiy, is placed and gently pressed into good 
contact. 

The objection to this form of dispersing electrode is 
the trouble and dirtiness of the clay, and the fact that 
the cold surface gives an unpleasant shock when first 
applied. It is evident that the water contained in the 
clay is the part of the compound that conducts the cur- 
rent, and that its only advantages are its size and the 
tendency to adhere closely to the skin. This quality of 
stickiness is, nevertheless, an important advantage when 
we are using strong currents (over one hundred milli- 
amperes), and I have found by experience that such cur- 
rents may be passed through the clay with less danger 
of irritating the skin and causing an interference with 
the frequency of the operations than when any other 
form of conducting medium is used. For the easy 
preparation of the clay a wooden frame or trough of 
the size desired for the electrode (eight by ten inches) 
is used, having edges one-third of an inch high. Over 
this a piece of wet tarlatan is laid. The clay is then 
thoroughly incorporated with sufficient water, worked 
into proper consistence, and spread upon the tarlatan 
with a spatula or trowel, sufficient being placed on it to 
fill the space within the frame. By grasping the edges 
of the tarlatan the cake is now lifted from the frame and 
lowered, tarlatan down, on the abdominal surface, after 
which the trowel is passed over the surface, gently 
pressing it into good contact with the skin. On the top 
of the clay a plate is now laid, to which one conducting 
cord of the battery is securely attached. I have found 
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an advantage in baying this plate consist of the thinnest 
commercial sheet-lead, and of a size only somewhat 
smaller than the clay cake. To make it adapt itself the 
more readily to the clay surface it is split from the 
periphery to near the centre in eight equidistant places. 
This large plate adheres so well to the clay and abdomen 
as to lessen greatly all risk of breaking contact by slight 
movements. 

After one thorough moistening and working the clay 
may be kept ready for use by covering it up in a stone 
crock, such as is used hy housekeepers for butter.* 
Ileady-made clay pads as sold by instrument-makers do 
not possess the advantages of the specially-made article, 
and are in no way superior to well-soaped, wet, absorbent- 
cotton pads. 

For currents less than one hundred milliampferes, 
and even with stronger currents when the patient's skin 
is non-irritable, we may use instead of the clay a pad of 
absorbent cotton of the same size, made of at least 
three layers of the cotton, or even several folded towels, 
thoroughly wet with warm water. The lead plate is laid 
on the top of this pad in the same way as on the clay. 

I have recently noticed that if the cotton pad is 
thoroughly soaped with glycerine-soap its power to con- 
duct heavy currents through the skin painlessly is greatly 
increased — doubtless owing to better contact, saponifi- 
cation of the oil in the skin, and more thorough soaking 
of the cuticle. The burning produced by particularly 
heavy currents (three hundred to four hundred milliam- 

* If a smaU quantity of glycerine is added to the clay mass, as first 
suggested by Lapthorn Smith, its aflSnity for moisture will aid greatly 
in keeping the clay soft and smooth. 
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p^res) may be greatly lessened by having large dis- 
persing surfaces on both abdomen and back, the patient 
lying upon the latter. Both cords attached to them are 
carried to the same binding post. 

Dr. F. H. Martin, of Chicago, has recommended a 
dispersing electrode shaped somewhat like an inverted 
metallic basin. An animal membrane is stretched over 
the brim and the interior filled with warm water. It is 
laid with the membrane in contact with the abdomen 
when in use. If allowed to dr^^ it is liable to get out of 
order and drench the patient's clothing. 

Precautionary Details. — There are certain things 
which should be methodically attended to before each 
separate operation, to avoid the possibility of either a 
failure of its technical smoothness or a painful mishap 
to the patient. 

Examination and Arrangement of Apparatus, — The 
operator should, first of all, be sure of the perfect work- 
ing of his battery. If he has an incandescent circuit at 
command, or a well-connected Law or Leclanchd bat- 
tery, he need not trouble himself on this score. With 
a less perfect battery the strength and perfect working 
should be tested by joining the terminal poles directly, 
gradually turning the controller, and paying attention 
to the effect on the meter. If an acid battery be em- 
ployed, all the cells should be put into action and tested 
in this way. 

2. While testing the battery the freedom of motion 
of the meter-needle should be noted, and if it does not 
come back exactly to zero, the instrument should be 
leveled accordingly. 

3. The test being satisfactory, the controller should 
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be reversed until the circuit is entirely broken ^ in readi- 
ness for the operation. 

4. Examine the conducting cords to see if there is 
not a break somewhere. The one attached to the lead 
plate requires particular attention. 

5. Determine upon the proper curve required in the 
sound and the extent of surface to be left uncovered at 
its end.* Then heat the end of the sound in the llanie 
of an alcohol-lamp and gently fuse the shellac over the 
distal third of the insulated part, noting that there is a 
sufficiency of the material to repair all breaks and weak 
spots. After it has cooled, examine it critically in a 
good light to see if the covering is perfect. If no change 
in the shape or covering of the sound is required, an 
immersion for a few moments in boiling water will 
cleanse the shellac somewhat quicker than the flame. 

6. Arrange the gynecological table or couch so that 
it will be convenient to hold the sound in place with the 
left hand, leaving the right hand to manage the current 
controller. 

Preparation of Patient. — The patient should be 
assured that the operation will not give her excessive 
pain, and may even give her no sensation bej^ond a 
slight burning. She should be warned of the necessity 
of keeping absolutelj'' still to avoid shock by disarrang- 
ing the electrodes or wires. Enjoin her to notify you 
if she feels pain, and assure her that you will instantly 

* The cases of atresia reported by Apostoli as occasionally conse- 
quent upon the operation were probably due to leaving too much of 
the sound uncovered, as it appears from his published directions that 
he never insulates beyond the os. The cervical canal should always 
be protected unless the operation is for endocervicitis, leaving the 
cavity of the body only exposed to the cauterization. 
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lessen the current if the pain causes Buffering. A free 
evacuation of the bowels previoush'' assists the intro- 
duction of the sound. As a rule, the flushing of the 
vagina with a boracic acid solution, on arising in the 
morning, will be a sufficient antiseptic precaution. 

She should remove the corsets and loosen all bands 
about the waist. 

If there are any pimples or abrasions on the abdom- 
inal surface they should be covered with pieces of pai>cr, 
smeared with vaseline or lard on the side in contact 
with the skin. 

The Operation. — Besides the operative preparations 
just detailed, on the exact disposition of which success- 
ful results largely depend, Apostoli has divided the 
operation itself into three stages, — the initial stage, the 
middle stage, and the end. As it is an excessively tech- 
nical procedure, and abounds in positions that demand 
an exact adherence to rule as the price of immunity 
from accidents, the distinct separation of these stages 
should be freely conceded, and an additional stage also 
recognized as part of the operation, — that of placing 
the electrodes. The following description of these 
several stages is intended to apply to the apparatus and 
instruments recommended in this work : — 

Placing the Electrodes, — 1. Appl}'^ the clay as already 
described, being sure that it is soft enough to exude 
bej^ond tlie meshes of the tarlatan, and lay the lead 
l)late upon it. Attach the cord or wire of the plate to 
the binding post of the pole that is desired to be indif- 
ferent. If an absorbent-cotton pad is to be used in 
place of the clay, it is applied in a similar manner, an 
abundance of soapy moisture being used. 
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2. Attach a disconnected conducting cord firmly to 
the intra-uterine electrode and insert it as any other 
sound is inserted, using all the precautions recom- 
mended in the passage of this instrument. Forcing of 
any hind is to be absolutely avoided. If the calibre is 
too small for an electrode of the ordinary size, a smaller 
cue is to be used. In some cases of intra-mural fibroids 
it is extremely difficult to find the os, owing to the 
extensive alterations of the uterus ; in others, the sharp 
flexures produced in the canal by the presence of the 
growth render repeated attempts necessary before gain- 
ing entrance. Gentleness and patience are essential, 
and if entrance has once been gained by the most fili- 
form instrument a positive cauterization will make sub- 
sequent introductions easy. 

As a rule, the sound is to be passed by touch, and 
without the aid of a speculum. No one who has become 
expert at this method will readily return to the use of 
the speculum, as the sound guided by the finger becomes 
to a certain extent an elongation of that member, con- 
veying intelligence with great readiness and certainty. 
In cases of difficult introduction it may be necessary to 
use a speculum and tenaculum, but both should be 
removed after placement has been secured, leaving the 
electrode to be grasped firmly by the hand during the 
passage of the current. 

3. Glance at all the switches and connections, noting 
that they are tight and in order, and noting particularly 
that the controller contact is on the bare side of the 
bridge and does not touch the graphite mark. 

4. Attach the cord of the intra-uterine electrode to 
the binding post of the pole that is to be active, and 

5 
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grasp the electrode with the left hand, the index finger 
being within the vagina. 

Initial Stage, — Turn the current on slowly at the con- 
troller, with the right hand, until a slight sensation has 
been felt by the patient or until thirty or forty milliam- 
p^res are shown by the meter. A pause may now be 
made for a moment, followed by another gradual increase 
of ten or twenty units. As a rule, forty or fifty milli- 
amp^res will suffice for the first treatment, or even less 
if the patient is nervous. The increase is always pro- 
ductive of more sensation than the steady action of the 
current ; hence it should be exceedingly gradual. The 
eye, meantime, as advised by Apostoli, is alternately 
fixed upon the meter and the patient's countenance, to 
detect the first sign of intolerance of the pain, as well as 
follow the current increase. From the moment the cur- 
rent has been turned on, the apparatus and patient 
should be kept immovable, with the exception that the 
active electrode may be slowly moved in such a manner 
that all parts of the endometrium are brought under its 
action. These slight movements are always productive 
of some pain. No pressure should be used for fear of 
puncturing the uterus, — an accident that the current 
action facilitates. 

Tlie Middle Stage, — Having reached the current 
strength desired in the case, or the lesser amount that 
seems to be the limit of easy tolerance, the controller is 
held at its position for a period varying from two to ten 
minutes. The average of five minutes, adopted by Apos- 
toli, agrees in the main with the author's practice, al- 
though in dispensary work the average is but two or 
three minutes. An extension of the time to five and 
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ten minutes is often advisable, but when two hundred 
and three hundred milliamp^res are in use such a long 
duration should be confined to tumor eases on account 
of the considerable destruction of tissue. 

The End, — The period during which it is desirable 
to continue the current having expired, the action of the 
controller is slowly reversed, bringing the needle of the 
meter back to zero. The decrease of current must be 
almost as gradual as the increase, as suddenness in either 
change gives rise to shock. After the needle of the meter 
has come to zero the circuit is broken at some point, Jind 
the sound gently removed by carrying the handle up 
over the pubes in the ordinary manner. Tlic lead phite 
and the clay are now removed, and, after the abdomen 
has been cleaned, the patient is ready to re-arrange her 
clothing. 

After the Operation. — It is usually best to have the 
patient rest awhile before going home, if the operation 
has been performed in the office and a strong current 
used ; but if a means of conveyance home without walk- 
ing is handy, this precaution is frequently unnocessar3\ 
In every case^ however^ where at least a hundred miUi- 
amperes have been used, she should lie down immediately 
on reaching home, and remain inactive during the 
remainder of the day. It is well to tell her plainly that 
a neglect of this precaution may cause a serious inflam- 
mation, entailing much discomfort upon her. As a 
necessary consequence of the operation she must look 
for a more or less slight sanguineous discharge during 
the day and evening, becoming the next day in some 
cases sero-purulent. I have, however, frequently given 
as high as two hundred and fifty milliamperes without 
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causing a discharge to persist longer than the first day, 
and the method detailed in these pages for the protec- 
tion of the cervix renders the discharge less likely to 
become purulent. The patient should be warned also 
that colicky pains may be felt during the day or evening, 
as otherwise their advent might cause uneasiness. Rest 
will prevent or diminish these, as a rule ; but if per- 
sistent, the application of dry or wet heat to the abdo- 
men should be advised. 

In all cases an antiseptic vaginal injection should be 
directed once or twice a day, and if the patient is mar- 
ried the cessation of marital intercourse should be 
especially enjoined. Apostoli inserts an antiseptic 
vaginal tampon after the operation, but I have found 
this precaution unnecessary. 

The Current Strength and Duration. — As the con- 
ditions in which intra-uterine galvano-chemical cauter- 
izations are advisable vary from a slight but persistent 
endometritis of an otherwise normal uterus to the most 
extreme case of uterine hypertrophy, hemorrhage, or 
abnormal growths, so the efficient dosage varies through 
an even greater gamut of change, additionally influenced 
as it is by the individual idiosyncrasy as to pain. Where 
the hjq^ertrophy is great, and especially wliere the uterus 
participates in the growth and abnormities of an intra- 
mural tumor, the strength is to be limited only by the 
easy endurance of the woman, as it is pretty clearly 
established that the total effect depends more on the 
number of milliamperes in circuit than upon the dura- 
tion of the application. It is true, of course, that the 
actual amount of electrolysis produced b}*^, say, two 
hundred milliamperes in five minutes can be secured by 



CURRENT STRENGTH AND DURATION. C9 

fifty milliamp^res in twenty minutes ; but tlie effect in 
the latter case would differ nevertheless, for it would be 
entirely lacking in a powerful action within the inter- 
polar region, which is depended on to influence the con- 
tractile tissue not directly affected hy the cauterization. 
It should be remembered also that mere electrol^'sis does 
not describe the action obtained, and that the caustic 
effect of slowly-liberated chemicals does not compare 
with that of a liberation en masse. Two hundred, two 
hundred and fifty, and three hundred milliamperes are, 
however, to be reached only after the tentative use of 
weaker currents. 

On the other hand, slight cases of subacute or chronic 
endometritis, unaccompanied by hyperplasia, may be 
effectively treated and quickly cured by applications of 
twenty or thirty milliamperes for five minutes, and, such 
being the case, it is manifestly improper to subject the 
patient to a more heroic treatment. In cases of hys- 
terical or neuralgic pain, in which it is thought wise to 
use intra-uterine galvanic applications, an even greater 
circumspection should be used, for cauterizations should 
be gauged primarily to the amount of organic disease 
present. I have already shown in a previous chapter 
that there is no way in which currents of more than 
twenty to thirty milliamperes can be applied to the inner 
surface of the uterus without local action, the fancied 
protective virtues of a cotton-covered intra-uterine elec- 
trode being delusive. 

It is a safe rule, therefore, to gauge the dose to the 
amount of organic change within the uterus or in tumors 
closely attached to it, subject to modification at any 
moment on the appearance of pain. 
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As to the duration of an application not interrupted 
by the appearance of pain, I have every reason to com- 
mend Apostoli's rule of five to ten minutes as an 
average for the whole operation, rarely prolonging the 
middle stage beyond three minutes. Given a large 
hypertrophy or tumor and easy tolerance of the current, 
it is better to extend the current increase rather than its 
duration, as there is less risk of producing breaks in the 
cuticle of the abdomen and the resultant burns. 

The Question of Pain. — With an even, unbroken 
current, flowing from a good battery through a con- 
troller and through tightly-screwed cords and binding 
posts, as much as three hundred milliampferes may be 
given without actual pain of any kind. The broad 
abdominal electrode rendering that pole non-painful, the 
only seat of painful concentration is at the active pole, 
and the uterus is fortunately analgesic as a natural trait. 
The patient should, nevertheless, be told to expect some 
pain, for there is likely to be an unpleasant excitation of 
the sacral plexus by the current-spread, besides the sen- 
sation of warmth on the abdominal surface. Some 
women complain of the sacral excitation very decidedly, 
especially if the uterus is situated at one side of a 
morbid growth. 

The appearance of real pain should always be 
accepted as a sign for current reduction, and should 
lead to. an immediate cessation of the treatment by a 
gradual reversal of the controller, for the following 
reasons : (1) If the pain is distinctly uterine in seat it 
is indicative of the presence of a perimetritis or an acute 
metritis, in the presence of either of which the operation 
is contra-indicated. It is sometimes difficult for the 
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patient to distinguish this periuterine pnin from the in- 
testinal colics occasionally provoked, and its recognition 
must depend somewhat upon the objective evidences 
gained in the preliminary examinations. (2) If tbe pain 
consists of a sharp burning concentrated at some spot 
on the abdominal surface, it is indicative of a break in 
the cuticle, and a continuance of the current would only 
develop an ulcer that would interfere with subsequent 
operations. This accident is particularly liable if the 
cotton or clay is too thin or has been permitted to be- 
come too dry. (3) Pain at the vulva or within the 
vagina indicates a leakiness or insufiicieucy of the insu- 
lating cover, — an accident that previous inspection of 
the active electrode should guard against. 

Frequency of Operations. — Three times a week is as 
often as this operation can be performed with advantage. 
If undertaken daily the progress is likely to be checked 
and unfavorable sj^mptoms arise, such as continued ten- 
derness and augmented discharge. In many cases the 
local irritation within the uterus has quite subsided by 
the second day. If, however, time be not an important 
consideration, twice or once a week gives excellent 
results. 

Contra-indications. — These operations are contra- 
indicated under the following circumstances : — 

1. During the menstrual flow. 

2. If there is an acute metritis or perimetritis. 

3. If there are undoubted evidences of an abscess 
anywhere in the pelvis. 

4. If tbe woman is pregnant. 

A performance of the operation during the existence 
of an unsuspected pregnancy would be particularly 
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unfortunate, as abortion would certainly result. To 
guard against this, careful questioning, as well as an 
examination to detect softening of the os, should be 
made. 

With pus in an abscess-cavity within the pelvis any 
procedure short of evacuation is to be condemned. 



CHAPTER VI. 

OPERATIVE DETAILS OP PELVIC ELECTRO-PUNCTURE. 

The details of this operation are an exact duplicate 
of those of an intra-uterine galvano-chemical cauteriza- 
tion (see preceding chapter), with the exception of the 
nature of the active electrode and its method of place- 
ment. Instead of an insulated sound introduced within 
the uterine cavity, an insulated spear or needle is thrust 
through the cervix or vagina into the body of the tumor 
itself, confining the destruction entirely to its tissue. 
The best operators at present condemn any attempts at 
puncture through the abdominal walls. 

The Fibroid Spear. — This instrument is far better 
described as a spear than as a needle, for stoutness is an 
important characteristic of it, and a cutting edge at the 
extremity is equally essential in enabling it to pierce the 
dense tissue of a fibroma. At the beginning of my work 
in electro-puncture I was much hampered by the im- 
possibility of obtaining an efficient "needle" for this 
purpose. Those made in this country were found to be 
defective in one or more of the following particulars : 
They were either not rigid enough, too dull, lacking in 
a proper insulating cover that would follow the needle 
into the tissues, or covered with insulating material 
that ran the risk of chipping during the process of in- 
sertion. Some were also too short for use. Apostoli's 
needles, as supplied by Gaiffe, are mere trocars without 
covering of any kind, the portion not penetrating the 
uterus or vagina being covered when in use by movable 

(13) 
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glasa or celluloid covers. In use, these trocars cfiuterize 
healthy tissue through which they are plunged as well 
as the growth itself, doing useless damage and leaving 
an ojien track for possible suppuration (Fig. IT). 

The very evident importance of confining the de- 
structive action of a powerful current to tlic tumor itself, 
alter we have taken the trouble to 
pierce it, impelled me to have an 
entirely new form of needle made 
for this purpose. The desiderata 
were: a stout, slender shank, with a 
cutting extremity and a bared sur- 
face extending back from the point 
not more than a half-inch. From 
the termination of the bared surface 
to the butt end a continuous insulat- 
ing sheath is required, which, as far 
i the handle, should be of a total 
' calibre less than the openings to be 
made by the cutting edge, permit- 
ting the whole to be readily inserted 
into the tissues. This sheath must, 
if possible, form a homogeneous 
whole with the needle axis, and 
especially be adherent to the metal 
ABLE sheatu^'*^' ** *''^ extremity next the epear-head. 
The material to cover the needle 
in this manner was for a time a puzzle, as it was abso- 
lutely unsafe to use shellac or wax for this purpose with 
the risk of chips being left within the tumor. The end 
was finnlly gained by vulcanizing rubber on the spear 
after tlie manner iu use by dentists (Fig. 18), a small 
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shoulder being made at the extremity of the hare 
metallic surface for the point of junction. For assist- 
ance in carrying out the design I am 
indebted to Howard E. Roberts, 
D.D.S., of this city. 

Since the pole selected for electro- 
puncture is usually negative, we may 
avail ourselves of the ordinary ad- 
vantages of steel as the metal for 
the spear; if so, great care is, of 
course, to be observed not to use it 
as a positive pole. The point of my 
own instrument, which is made of 
gold, is shaped like a spear-head 
with three cutting edges, as this 
shape makes a wound of but small 
size compared with the calibre of the 
instrument that it will admit. 

Insertion of the Spear. — A most 
accurate diagnosis of the position 
of the tumor in relation to the 
important organs surrounding it is 
first made, the patient being always 
placed on a table rather than on a 
more yielding base. The proper spot 
and direction having been decided 
upon, the needle is carried into the 
vagina without a speculum, the 
point pressing against the pulp 
of the finger. The most prominent part of the tumor is 
selected for puncture, which is done while an assistant 
makes counter-pressure upon the abdomen. If possible, 



Fig 



18.— The Au- 
thor's Fibroid 
Spear. 
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the spear is always made to traverse the uterine tissue to 
reach the tumor, as this method gives least pain. If the 
tumor, however, is large, and cannot be reached in this 
way because of its slight connection with the uterus, no 
scruples should prevent a piercing of the vaginal wall 
and traversing of the peritoneum, if the instrument and 
vagina have both been sterilized as much as possible, 
and the important pelvic organs are avoided. I have 
been compelled to adopt this latter path a number of 
times, and have not as yet met with accident of any 
kind. The spear should be forced in far enough to 
bring the exposed end completely within the morbid 
tissue; it need not be inserted any deeper than this. 

Apostoli's practice differs somewhat from that here 
delineated, and he has framed the following rules for 
electro-puncture : — 

" 1st. To observe a constant ana perfect antiseptic 
practice. 

"2d. To make the punctures oniy every eight or 
fifteen days, so as to avoid accumulations of fetid 
matter, with temporary suspension of the sittings as 
soon as there are any threatenings of fever. 

" 3d. To make, without exception, only superficial 
punctures, not more than half, or, at most, one, centi- 
meter deep, so as not to cause any central gangrene, and 
to admit of an incessant antiseptic treatment. 

" Perforation of the bladder or rectum, followea oy 
fistula and the wounding of some great blood-vessel, 
are accidents to be apprehended. I admit that a mis- 
fortune of this nature happened in one of my early 
operations. I now point out the way in which it may 
be avoided." 
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" 1st. Never make a puncture in the anterior cul-de-sac, 

" 2d. Confine the punctures to a lateral, or to tlie 
posterior, cul-de-sac. 

" 3d. Make use of a very fine trocar. 

" 4th. Never introduce a speculum through which to 
make a puncture ; and before proceeding to puncture 
malce a minute and scrupulous examination of the part 
chosen for puncture. 

" 5th. Puncture as near as possible to the body of 
the uterus, from without inward, making the axis of the 
instrument correspond with the axis of the organ. 

" 6th. Choose for the seat of puncture the most 
prominent point of the tumor found in the vagina, 
making it project more, if necessar3% by directing an 
assistant to press it downward with his hands upon the 
body above the pubes. 

" ?th. First pass the insulating celluloid sheath 
through the vagina, and fix it at the spot to be punc- 
tured, on the point of the index finger. Then slide the 
trocar up the sheath and make the puncture." 

Precautions Necessary After Puncture. — Pelvic elec- 
tro-puncture should be only performed under surround- 
ings that permit the patient to be immediately put to 
bed, where she must remain at least twenty-four hours, 
a longer period being advisable if a heavy current has 
been used. All of my own operations have been per- 
formed in my private hospital, and, although slight 
febrile reaction supervened more than once, no serious 
inflammatory symptoms ever arose. It is generalW ad- 
visable to pack the vagina over the seat of puncture 
with bichloride gauze, which is removed the next day 
and followed by antiseptic douches. 
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Frequency of the Operation. — Two punctures during 
one intermenstrual period are advisable in large tumors, 
the punctures being made in different spots, but in 
smaller growths once a month gives excellent results* 



CHAPTER VIL 

THE FABADIO CURRENT IN GTNEGOLOOY. 

Tms easily-produced current has been quite exten- 
sively used in direct pelvic applications, especially dur- 
ing the embryonic period of electro-therapeutic work, 
when the average operator considered one form of elec- 
tricity about as good as another. Of late its employment 
has been much circumscribed as compared with the gal- 
vanic current, based on a more general recognition of its 
limited physical capabilities; but the same scientific 
considerations have also indicated certain conditions in 
which it is pre-eminently useful. These physical quali- 
ties and peculiarities are best studied in much the same 
way as advised for galvanic currents, occasion being 
taken for a comparison of the two at the same time. 

Faradio Apparatus. — The choice of a faradic appa- 
ratus for gynecological use is by no means so important 
as that of a galvanic apparatus, and it is somewhat 
unfortunate that a number of writers and manufacturers 
have been led to perplex the minds of average readers 
with speculative differences in the currents produced by 
different coils. In view of the vast divergence between 
galvanic and faradic currents, these mystical pecu- 
liarities sink into utter insignificance, and their recog- 
nition only serves to obscure facts of real importance. 
As the result of a long personal study of the subject, it 
is my deliberate conviction that all usable strengths and 
qualities of a faradic current are obtainable from a 

(79) 
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single secondary coil of sullitjiunt power by using the 
ordinary meana of gradnation forming a part of tlie 
battery. There is even, in my opinion, no tlierapuulic 
difference between the primary and secondary ciiri'ents 
of a faradic coil beyond tUe fact that the latter gives a far 
higher range of current strengths.* In the selection of 
a faradic apparatus, therefore, such questions may be 
safely left to tlie judgmetit of the raanufactiirer. 

Of the more mechanical parts, certain features re- 
quire to be looked into, and this is especially true 
of the spring interrupter. A clear note from the ap- 
paratus is important in gynecological applications, as 
this indicates a regular succession of currents of even 
strengh and duration. An irregular, jarring, discordant 
note emitted by a spring shows an unfitness for thera- 
peutic worfc, as the irregular currents produced give 
unnecessary pain and fail to excite the tonic muscular 
action aimed at. The Du Bois Keymond method of 



•The reiBonagiTen by Tripier, ApDBtoll , and a number of receot 
■writers lu favor of using a Beoondarj bobbiD of Bliort, thick wire for 
muEcular stimulation, and one of long, fine wire for iietisory Btlmula- 
tion, are based upon theoretical considcratloDB that pmbrace Only a 
pari of the fucts. A short, thUk wire give* leas internal reeiatanee, 
of course, but It also gives lees volt fon^e than a long, ttiln wire. 
Whether we get more current Trom the ooe or the other is ^verned 
solely by the ratio between this volt force produced and the total 
K Bifitnoce of the circuit ; and sinco we always have from a hundred 
to several thousand ohms to overcome outside the bobbin, a few ohms 
more or less within ilmake no appreciable dltTereuce. There 1b no 
doubt that a long wb'e, giving many volts of pressure, will produce 
greatest action on the external muscles of the body, and in the 
absence of exact meaeureuients of the pressure and vuluiue of cui^ 
rents from these arliitrarlly-conatructed calls, why not accept so 
tangible a test as this i 
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gradiititing the strength of the current, by sliding the 
secondary coil over the primary, is especially well 
adapted to gynecological applications when Flemming's 
excellent cog-wheel mechanism for moving the outer coil 
is added. This apparatus (Fig. 19), is too Inilky for 
portable batteries, but furnishes the most even method 
of gradually increasing and decreasing the current with- 
out shock, — a desideratum in pelvic applications. The 
"swelling" currents advise<l for unstriated muscular 
stimulation are also most easily applied by it. 
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Prinoiples Involved in the Production of Faradic Cur- 
pents.^As a help to underatandiug the peculinritics of 
s current, a brief statement may be given of its mode 
of production. 

r a faradic battery, as received from the mannfac- 
tnrer, be critically examined, it will be aeen to consist 
' of three parts, — a cell; an arrangement of two coils, 
one placed over the other, with an iron core in the 
centre ; and one or more devices for automatic current 
iiiturruptiou. The cell in the portable battery is usually 
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of the Qren^t pattern, with a removable zinc and 
electro-poion fluid, but in stationary batteries two Law 
or Leclancb<5 cells give mnch greater satisfaction, and 
save the watching and renewals demanded by the acid 
cell. The current from the cell does not reach tlie 
patient in any way, but is merely used to animate the 
coil in the following manner: From the cell it circu- 
lates through the inner coil of coarse wire, passing 
thence to the interrupter and liack to the cell. During 
its passage through the coi! the current makes the iron 
core magnetic, and thus attracts the bit of iron on 
the spring, drawing it toward itself and breaking the 
circuit. The circuit of the coll current being now 
broken, all magnetism in the iron core ceases, and the 
spring returns by its elasticity to its platinum contact, 
restoring the cell current and causing tlie same seri^ 
of phenomena to be repeated. It is evident that the 
rapidity of this make and break of the cell current by 
the vibrating spring depend s mainly on the distance trav- 
ersed by the spring at each vibration ; hence, the plati-, 
num point, which does the double duty of controlling 
the spring and conducting the cell current, is attached 
to a screw, by which this distance may be regulated with 
great nicety. 

About the electro-magnet, formed by the iron core 
and the inner coil, the long, fine wire of the secondary 
coil is wounil. It is not connected in any way with the 
circuit carrying the cell current, but is merely close to 
it. In it the currents conveyed to the patient arise by 
induction at the moments when the cell current is broken 
by the interrupter. Each current thus produced in the. 
secondary coil is of almost infinitesimal duration (four 
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one-thousandths of a second, according to Blaserna). 
What is called the faradic current is consequently a 
series of remarkably short current productions, following 
each other rapidly or slowly as a fine spring, a coarse 
spring, or a pendulum is used to interrupt the cell cur- 
rent. The fiaradic current is therefore essentially a 
broken current, and is never continuous.* 

Management of the Apparatus and Method of Con- 
trolling the Strength of Faradic Currents. — To put the 
battery in action, insert the zinc and make the proper 
connection tight if an acid cell is used ; if a Law or 
Leclanch^ cell, close the cell circuit by a switch. If the 
interrupter does not begin action immediately, tap the 
screw-head over the platinum point lightly. Adjust the 
screw to as clear a note as possible, if it is not already 
adjusted. If an experiment or application be contem- 
plated the battery should now be set for its weakest 
current and the secondary circuit left open somewhere, 
— a precaution against unwittingly shocking a patient 
that should be invariably followed. In gynecological 
applications the indifferent electrode is next adjusted in 
contact with the body surface, and the active electrode 
carried to its proper situation before the secondary cir- 
cuit is closed, and the current is then gradually increased 
from zero to the strength desired. 

Flemming's portable faradic battery is set for its 
weakest current when the switch rests on the button 
marked 1, with the tube covering the iron core pushed 
in as far as it will go. The current is increased most 

♦ A alowly mn dynamo also produces disconnected currents, but 
when running at full speed the inductions follow each other so rapidly 
u to become blended together into a truly continuous current. 
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gradually bj- withdrawing the tube slowly to the extent 
desired ; the increase by moving the switch from 1 to 2, 
and so on, ia much more abrupt, and is best done when 
the circuit is broken and the tube pushed in. 

The Du Bois Beymond apparatus ia set for its ' 
wealiest secoudary current when the outer coil is slid 
as /ar away from the inner coil as the space admits. 
A reverse action, i.e., the sliding of the outer coil back 
over the inner, increases the current in the secondary 
coil in a very gradual manner. As the position for 
weakest secondary current corresponds to that for 
strongest primary inductions (a current, by the way, 
that I never use), a preliminary glance to see tbat the 
switches are right may save the patient an unpleasant 
surprise. 

Indications for the Use of Covered and Bare Elec- 
trodes with Faradio Currents. — The use of a moist con- 
ductor to convey the fanidic current throiigh the skin 
to nerves and muscles beneath it is fully as important 
as in the case of the galvanic current ; for, although the 
former current leaps from a dry metallic disk to the 
skin with great facility, and is therefore best adapted to 
the dry-brush method of stimulation, it expends its 
action at such times almost entirely on the dermic sur- 
face and nerve-ends, the polar region being extremly 
Buperflcial. The moist covering permits a greater pene- 
tration and extension of this region; hence, a deeper 
action with less surface pain. Within moist cavities, 
however, the use of a moistened covering on the exposed 
conducting surface of the electrode is totally unneeea- 
fiary, as the moisture of the cavity itself readily favors 
this distribution of tiie current. The bare electrode is, 
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moreover, introduced into such cavities with greater 
ease. The handles of such electrodes should, of course, 
be properly insulated, to protect the vulva and other 
parts not designed to be affected. 

Experimental Comparison of the Electro- Motive 
Force or "Pressure" of the Faradio Current with that 
of the Galvanic Current. — {Experiment 14.) This may 
be roughly done by touching simultaneously, with dry 
fingers, the bare terminal wires of a full-strength gal- 
vanic battery. No current is felt, since the sixty to 
ninety volts of pressure in such a galvanic current are 
not sufficient to make the current jump through the 
minute layer of air between the finger and the wire ; 
moist fingers permit a little to get through. If, now, 
the dry fingers be simultaneously brought in contact 
with the bare terminals of a faradic current of merely 
medium strength considerable tingling will result; its 
pressure is amply sufficient to cause it to leap through 
this air-space. 

There are two practical applications of this fact 
besides its demonstration of the main quality of electro- 
motive pressure: one indicates the need of a more 
careful insulation of the faradic current to prevent 
accidental shocks; and the other, the greater adapta- 
bility of this current for the electric-brush application 
to the body surface. It should not be understood that 
the greater penetrating power of the faradic current 
applies to good conductors, such as the moist tissues 
of the body, for here the galvanic current is most 
efficient, as the penetration is by conduction, not dis- 
ruption. It is only in the disruptive penetration of 
poor conductors, such as dry cuticle and air, that the 
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fariidic current sliowa grenter power. EsQc:t mensar&^J 
meiit of tUis volt force of faradic currents is, luifortii-- 
nately wanting, but they probably vary from several'^ 
bunilreil to several tliousnnd volts. 

Experimental Proof of the Inappreciable Volume of 
Faradic Currents. — (Experiment IS.) Place a 
ampere meter in circuit witli tlie secomiary coil liy 
including it directly between the poles of the batteryj 
and turn on the full strength of the current: the meteCi^ 
will not show even the fraction of a milliampiire. T1i9j 
minutenesB of its volume is also shown in its failui 
decompose water, salts, or organic compounds, and ial 
the practical absence of all tissue irritation, congestion, 
or cauterization when it is passed through the body. 

Aotion of the Faradic Current on Sensory Nerves 
and Muscles. — Notwithstanding the exceeding wea.k- 
ness of this current in "bulk " or "volume," the gi- 
requisite for usefulness in the mechanic arts and 
the chemical destmction and metamorphosis of tissae,, 
a slight acquaintance with its action on any part ofl 
the body is apt to impart an exaggerated idea of 
its physiological powers. Being essentially a aer 
of exceedinj,lj abrupt current creations, its power 
excite tile funct ons of i erves and muscles is uniqiiej 
and the ma i fest ] I enomena of pain and muscularl 
contraction conceal ts total inability to produce pro-j 
founder impress oni on t! e body. A nerve or nrnsch 
brought witl n e ther polar region, is thrown intoi 
action as each induction arises, just as an abrupt var 
tion of the galvanic current, whether a rise or fall, pn 
duces a similar phenomenon. Each induction produceaj 
a separate stimulus, therefore, and it is only when they 
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follow each other very rapidly, as when a rapid inter- 
rupter is used, that the separate stimulations seem to 
blend together, producing a continuous contraction or 
sensation. Even then the impressions on the nerve are 
those of distinctly-separated though rapidly-successive 
currents. 

The faradic susceptibility of the sensory nerves of 
the limbs and trunk is fully shared by those of the 
pelvis, although the lessened sensibility of the normal 
uterine and ovarian nerves permits the employment of 
current strengths not bearable on the skin surface. The 
vulva, on the contrary, like other muco-epiderraic junc- 
tions, is exquisitely sensitive to this stimulus, and 
should be protected from it in all ordinary applications 
by well-insulated electrode stems. The sensibility of 
the vagina is about midway between the two. 

Therapeutic Uses. — This current acts only on nerves 
and muscles, stimulating each into action, and its use is 
therefore limited strictly to such conditions as exhibit 
nervous or muscular laxity. But is this limitation a 
very narrow one ? How many of the commoner cases 
met in daily practice present just these shortcomings, 
especially those encountered in a public clinic? The 
case after case of displaced and prolapsed uteri that pre- 
sent themselves, with or without rectocele or vesicocele, 
and with intact perinei, teach the paramount importance 
of muscular tone of the vaginal walls and uterine liga- 
ments in the maintenance of a normal condition. When 
this tone has been lost, it is evidently the part of 
rational medicine to endeavor to restore it, if possible, — 
not to prolong and intensify it by erecting a false skele- 
ton of a pessary or tampon within the vagina. Whether 
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this can I>e done by repeated appliciitiona of the faradio 
current is now & living question that should reach » 
speedy solution. Each individual application will un- 
doubtedly provoke temporary contractions and tonicity, 
and, so far as known, it is the only means we have at , 
command that will accomplish this much. The question I 
of tbe permanence of this tonicity after repeated appli- j 
cations will be discussed in another place. For this J 
muscular stimulation the negative pole is most ctticient. | 

In the relief of neuralgic conditions of the peh-i 
gentle faradic currents are often moat effective, and for | 
this purpose I have found the positive pole (using an 
electrode of any kind of metal) decidedly preferable. 

Beyond this n euro-muscular stimulation, with 
therapeutic possibilities of direct and reflex effects, the | 
fai'adic current is powerless for either good or harm ii 
gynecology. 

Electrodes and Dosage. — As a rule, the active eleo- ] 
trodes required for galvanic applications may be used for 
this current, and a similar dispersion of current at the 
indifferent pole is advisable wJicn used after the mono- 
polar method. The absorbent-cotton pad will, of course, 
be more convenient than tlie clay. 

The selection of the dose is purely empirical, as we 
have at present no means to measure this cnrrent beyond 
the individual scale of each instrument. The best guide 
to the strength required in a given case is gained from 
the sensations of the patient, the current having been 
brought up from zero to the point of easy tolerance, 
after placing the electrodes in position, in the same 
gradual manner as advised for galvanic applicatious. If 
we do not shock by a sudden turning on or off, there is 
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no possible way in which the patient can be harmed ; so 
that our main point in muscular applications is to use 
as much current as the patient will bear, and it is aston- 
ishing how much can be given in this way with one pole 
in the vagina or uterus and a large dispersion on the 
abdomen. Weaker currents are better for neuralgic 
conditions, as a rule. The milliamp6re meter is, of 
course, useless with this current. 



CHAPTER VIII. 

THE FfiANKLINIO CDKRENT IN OYNBCOLOaT. 

Tee possibilities of electrical treatment in gyne-^ 
cology, in the broadest Beuse of the latter term, are not 
exhausted with the use of galvanic and faradic currents. 
Although totally unadapted to local use, the so-called 
static electricity* is an agent of unique value in at least 
three of the conditions that are liable to present them- 
selves to tLe specialist in the diseases of women, besides 
Iteing useful in some other, more strictly neurological 
affections. These three conditions are: the backachg^ 
of nervous women, unassoeiuted with definite pelvic dia^ 
ease; hysterical pains; and amenorrhea. In 
perience, its relative value in these conditions ii 
order of their mention here. In amenorrhcea I mrelj| 
use it, finding galvanic applications to the back mon 
generally useful. In the dissipation of obscure achejj 
and weaknesses of the back its use is sometimes trul 
magical, and it has the advantage of not requiring anjl 
disturbance of the clothing whatever, as in the i 
active mode of using it thick clothing is rather a lielp'l 
than a hindrance. 



K 




• The currents produced by etatie niachluea are frenerally, bnt 1 
improperly, called by the same name 1u this country. Siich a, dealg- , 
natiouliivolvea a coatriullctlon in terms, bb theproduct of the battery, 
being a current, can no longer he atatie, or in a Blato of rest, althoogll j 
produced by static induction. Franklinle, a term honored n 
■brand than la FrankHa'a own couDtry, oQera no such objection, &tkl J 
Is la Iteeplug with the names of the other two ci 

" tsoj 
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These are (administered as follows: The patient stands" 
upon an iiisulnted platform (for ligbter stimulation the 
— ^ floor will do) connected with one pole 

I j I of the machine by means of a chain held 

in the bare hand, and with the back to 
the operator. The other pole is con- 
nected to a cliain attached to a balU 
eleetro(le(Fig. 21) held in the operator's 
Icit hand. The polca to be selected for 
tlie attachment of the chains are the 
discharging rods themselves, and not 
the attachments below for connecting 
* i ^ the outer surfaces of the condensers. 

4 These latter should always bo discon- 
I nected unless we wish to administer a 
* heavy charge. The attachments x and 

y (T'ig, 20) may be removed by unscrew- 
ing the balls from the rods. The rods 
being in contact, the crank of the 
machine is tunied in the direction of 
the arrow with the right hand, and 
when the current ia well going the rods 
are separated and the ball-electrode 
passed up and down the back and over 
painful parts. 

The sparks will penetrate all cloth- 
ing when dry, but the best raaterial is 
loosely-woven woolen cloth. Linen as 
8fa^'^"^^'^'° ^^ outer covering is difficult to pene- 
trate, the current going to the material 
itself, as it is a reasonablj' good conductor. Cotton 
mixed with wool makes a particularly bad insulator, aa 
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CHAPTER IX. 



NON-CAUSTIC 




The general plan of what might be called therapeutic 
applications of faradio and weak galvanic enrreiits to the 
female genitalia do not dilfcr greatly from those of 
the more powerful surgical cauterizations described 
in preceding chapters. The best results are generally 
obtained by an adherence to the same monopolar rule, 
carrying the active pole as near as possible to the seat 
of disease, and relegating the large dispersing pole to a 
contiguous dermic surface. As a rule, the same kind 
of active and indiiferent electrodes may be used with 
both currents, being merely careful not to use a cor- 
rodible galvano-positive pole. 

In applying a galvanic current to the vagina, either 
for its local stimulating action on the mucous mem- 
brane, or for the purpose of bringing various portions 
of the pelvic contents within the interpolar region, we 
must be careful to avoid the caustic action aimed at in 
the surgical operations, which is, to say the least, unde- 
sirable when not needed. There is but one way to do 
this with currents over fifteen to twenty milliamp&res, 
and that is to have as large a conducting surface as 
practicable on the active intra-vaginal electrode. The 
shape shown in Fig. 22 is by far the moat desirable for 
all vaginal applications, giving as large a conducting 
surface as is compatible with an easy insertion within 
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the average vulva. The stem is covered with hard 
rubber, insuring a complete insulation of the sensitive 
parts of the vulva during the flow of the current, — a 
precaution to be observed alike with both galvanic and 
faradic currents. Caruncles or pruritus may necessitate 
a direct vulvar application of the bared extremity of the 
electrode with either strong or weak currents, but such 
applications are liable to be painful with far weaker cur- 
rents than are well borne within the cavities of any of 
the mucous tracts. To lessen the risk of cauterization, 
already reduced by the considerable conducting surface 
of this electrode, we should keep the active pole in mo- 
tion when using strong currents, applying it alternately 




Fig. 22.— The Author's Monopolar-Vaginal Electrode. 

to different aspects of the vaginal walls. No cotton or 
other moist covering is required on its surface, as the 
moisture of the cavity is sufficient for the intermediate 
conduction between electrode and vaginal wall, and its 
use is only troublesome. When we desire to use a 
really strong current (thirty to fifty milliamp^res), we 
may increase the conducting surface by enveloping it in 
evenly-wrapped absorbent cotton, wetting it and insert- 
ing the whole into the vagina through a speculum. The 
speculum should, of course, be withdrawn before the cur- 
rent is turned on. The large conducting surface of this 
electrode is of service also in faradic applications, as it 

enables us to give stronger currents with less local pain. 

7 
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For either pole of a faradic current, and as the negi 
tive pole of the galvanic , a nickel-plated vaginal eleotrode 
surface is quite sufflcient, but when the positive pole of a 
galvanic current is used on a mucous membrane it should 
be heavily gold-plated at least. The erosion of nickel or 
copper when used as the positive pole of even a weak 
current is quite remarkable, and I am not aware of any 
justiBcation for such an nu warrantable staining of the 
tissues. 

The material best adapted for a vaginal electrode to 
be used as a galvano-positive pole is j-et somewhat un- 
certain, gold plsite being acted upon somewhat, and 
platinum too expensive. Dr. A. H. Goelet has recently 
{Sew York Med. i/our/i., June 8, 1889) recommended 
steel " treated by a process which i-enders the metiil 
absolntely non-corrosive and no n -attackable by acids." 
For a vaginal pole Dr. Goelet covers tlie metal surface 
with a layer of plaster of Paris, another layer of clay, 
and a final layer of absorbent cotton. To the writer 
this somewliat troublesome make-np seems unnecessary. 
If it lie found by ex[)erience that the prepared steel has 
the qualities claimed for it, and I have been recently 
aaanred by Dr. Goelet that it stands the test of further 
experience, a bare electrode of this metal ought to be 
both cheapaud nseful. A simple wrappiugwith absorb- 
ent cotton, which is soaked in water before inserting, 
would give the additional size to avoid canterization 
when currents over fifty milliampferea are used. In the 
same paper Dr. Goelet gives an illustration of a carbon 
vaginal electrode {Fig. 23) that would fulfill all the 
requirements of the c.ise, and makes the excellent sug- 
gestion th.it it be wrappetl in cotton dipped in a solution 
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of sodium bicarbonate to intercept the acids formed at 
tiie positive pole. 

An excellent carbon electrode for vaginal use ma}' be 
extemporized from an arc-light carbon stick if the active 
end be increased to the proper size by wrapping with 
cotton for each application. A means of attaching the 
cord can be easily contrived by any ingenious person, 
and the intervening part insulated with a thick coat of 
shellac. 

The middle-sized dispersing electrode (five by six 
inches) described at page 25 is the most convenient for 
use with these currents. It is thoroughly wetted and 
placed in position, either on the abdomen or at the small 
of the back (in the latter position being laid upon by the 




Pro. 23.— Cabbon-Disk Electbode fob Vagina. 

patient). After it is in place and connected with the 
battery the handle of the controller is set to the right 
of the rubber bridge, the meter and switch-board are 
scrutinized in the way described in the chapter on intra- 
uterine cauterizations, and the open condition of the 
circuit ascertained before inserting the active electrode. 
This is now introduced into the vagina, and the current, 
whether galvanic or faradic,is turned on gradually until 
the desired strength is attained, and at the end of the 
application the same gradual reduction and complete 
break are made before withdrawing the vaginal electrode. 
The details of urethral and rectal applications are 
the same as those of the vaginal, with the substitution 
of active electrodes adapted to the calibre of these canals. 



100 NONOAUSTIO APPLICATIONS. 

In my opinion, the negative pole should be the one in- 
variably used in the urethra, as the concentration of 
current necessitated by the small electrode surface makes 
surface sloughs possible in a very inconvenient location. 
With an irritable or strict ured urethra five to ten milli- 
amp^res negative gives good results. For incontinence 
of urine, due to relaxed sphincters, occasionally seen in 
women, I have had most excellent results from the 
faradic current. 



CHAPTER X. 

GENERAL PERCUTANEOUS APPLICATIONS IN THE TREATMENT 

OF NERVOUS WOMEN. 

In spite of the frequent causal association of organic 
disease of the pelvic organs with nervous symptoms in 
this region and in other parts of the body, cases occur 
in which such symptoms persist after all local correc- 
tions have been made, or even where no abnormalities 
can be found. The lesson taught by such occurrences 
has been forced upon an increasing number of gyne- 
cologists of late, emphasizing the need of looking beyond 
these organs at times for an explanation of their per- 
turbed functions. This change of front is especially 
true of many cases of menorrhalgia, ovaralgia, and 
moderate conditions of anteflexion, when these are 
associated with evidences of neurasthenia or hysteria. 
The dilatation of small cervical canals, the wearing of a 
pessary, or the removal of the ovaries, alike fail to 
alleviate the distress which prompted the operative 
interference. Without indulging in this place in a dis- 
cussion of the probable nature of these cases, whether 
due to local organic changes or to plexal or parenchimal 
neuralgias, hysteria, or neurasthenia, certain procedures 
may be described that are at times singularly happy in 
their relief or amelioration. 

Simultaneous Administration of Galvanic and Faradic 
Currents. — In some of these procedures both currents 
are useful. They may be given simultaneousl}' with a 

(101) 
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saving of time ami effort by simply including the sec- 
ondary coil of the faradic battery in the galvanic circuit. 
Tlie two currents should, of course, be made to ciruulate 
in the same direction, else one will more or leas neu- 




;iire) is shriwn In the position fnr combining the two 

trode binding noatB Bbown Bt the ilgbt'of the figure is faraiUci 
wben towarS Q it is sulvaMxa. The lowEi switch is a pole 
cbanaer. the index pointing to the negative, whether of the 
Himpie or combined curreata. 

tralize the other. A convenient arrangement of switches 

for combiuing the two currents with ease, and also for 

Belecting either one or the other, is shown in Fig. 24, 

the absence of this arrangement the two currents 
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may be combined by connecting the negative pole of 
the galvanic battery with the positive pole of the faradic 
battery. The positive pole of the galvanic battery will 
then be the combined positive pole of the two currents 
and the negative pole of the faradic the combined nega- 
tive. The two currents are controlled by the contoUer, 
with the assistance of the graduating apparatus of the 
faradic current. 

De Watteville has claimed decided advantages from 
this double application, and my own experience has 
indicated its si^ecial value as a general stimulant of the 
abdominal functions. 

Abdomino- Dorsal Applications. — The patient lies 
npon the back with a large (about five by six inches) 
dispersing electrode of wet absorbent cotton beneath 
the lumbar region, the clothing being protected from 
wetting by a folded towel or piece of mackintosh. 
Making sure that all current is turned off at the con- 
troller, the active electrode is next placed on the ab- 
dominal surface. This electrode should be about half 
tbe size of the dispersing pole and covered also with 
absorbent cotton, well wetted. The current, whether 
galvanic, rapidly-successive faradic, or galvano-faradic, 
is now turned on until the desired strength is obtained, 
after maintaining which for half a minute it is reduced, 
the active electrode changed to another spot, and the 
procedure repeated. To move the active electrode when 
the current is at its height is somewhat painful, and it 
is only necessary as a remedy for atonic constipation. 

The large poles used in this procedure enable a 
considerable density of current to be carried deeply 
into the abdomen, and it is not only an effective way of 
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impressing the nerve-structurea of tlie upper pelvis and 
abdomen in unmarried or modest women, but by a sliglit ' 
upward extension of it we are enabled to act favorably | 
on the liver and intestines. From fifteen to sixty milli- 
ampferea may be used pro re nala. 

Spinal Applications. — The triinsmission of continuous 
currents through the spinal cord, so useful in many neu- 
roses in which symptoms referred to the spinal region 
exist, is also of signal value in the amenorrhcea and dys- 
menorrlioja of young girls, requiring no concurrent med- 
ication if ansemia does not co-exist. The patient sits J 
sideways in a chair with the clothing loosened at the back^ 1 
and two spinal electrodes are used (about two and a half " 
by five inches), the positive being placed immovably on 
the lumbar region, and the negative held in contact with 
the cervical and various parts of the median and dorsal 
regions in turn, giving a stabile or stationary current in 
each situation of a minute's duration. From ten to 
seventy milliampferes may be used in accordance with 
the patient's endurance. The faradic current is not i| 
used in this manner, as it would doubtless fail to act o 
the cord or deep-seated nerve-roots. 

General Faradio Stimulation. — This procedure, so 
largely used by Dr. S. Weir Mitchell as a part of his 
renowned "rest-cure" treatment of neurasthenia, hys- 
teria, etc, consists in a systematic bipolar stimulation 
of all the accessible muscles of the body, except the < 
face, after the manner of Ducheunc; wet electrodes of 
medium size being used, witli the current carefully grad- 
uated to produce the greatest motion with the least pain. 
Both rapidly successive and isolated currents are used, 
' — the former only with the small muscles of the foro< . 
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arm, as it is likely to give more pain. The least amount 
of corrent should be used consistent with tolerable 
results, especially at first. The details of the procedure, 
as practiced by the author, are as follow : — 

If the application is made in the ofiSce, the patient 
removes the tighter articles of underclothing and lies 
on a couch ; if at home or in hospital, he or she is 
entirely undressed and laid in a blanket, the sides 
of which are lapped over in front. This last method 
permits the freest access to all parts of the body with 
least chilling or exposure, as but a single part need be 
uncovered at a time. With the battery conveniently at 
hand, the first applications are made to the nearest fore- 
arm, beginning with the extensors, which are caused to 
contract by applying both poles to their surface, taking 
care to include the motor points as shown in the cut (Fig. 
25). A gentle current must always be used at first in a new 
case, especially in nervous or apprehensive individuals, 
its strength being graduall}'^ increased until satisfactory 
contractions are produced with a minimum of pain. 
The electrodes are best held in one hand when treating 
the smaller muscles, the handle of one protruding be- 
tween the index and middle fingers and pressing against 
the thumb, and that of the other between the ring and 
little fingers and grasped in the palm ; with a little prac- 
tice this gives easy control of both electrodes, leaving 
one hand free to regulate the battery or support the 
limb. Slowly isolated currents are preferable with 
delicate, non-muscular persons, the pendulum being set 
to vibrate at a rate that will permit relaxation of the 
muscles between each contraction. By the use of elec- 
trodes at least one and a half inches in diameter, each 
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group of muscles, wilk plryniologically associated action, 
may be stimuhited simultaneously with but slight pain, 
the considerable size of the electrodes permitting several 




PlQ. 25.— MOTOB POIKTS 



motor points to be acted on at once. After six or eight J 

full contractions of the extensor group of the fo^eal■m,^^ 
made coun)rehenaive by slight shifting of the poles, the 1 
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anterioi sarGice of tbe forearm (Fig. 26) ie similarly stim- 
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\ilated with a weakened current, tlie skin here being 
thinner and the nert'es more superficial. The next muscle 
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ia the biceps, both motor points being covered, and care 
observed to avoid the median and ulnar nerves, in close 
proximity, stimulation of which would only confuse the 
work. From this group we pass to the triceps, thence 
to the deltoid, the pectoral muscles, the scapular musclee 
(taking care here to avoid direct inclusion of bony sur- 
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faces in the excited regions), and thence to the opposite 
arm. The legs next claim attention; when slightly 
rotated inward two positions serve to contract all the 
muscles below the knee, — in one the negative pole is 
placed on the peroneal nerve just behind the head of the 
fibula (Fig. 27), and tlie positive is moved about over 
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the peroneal and anterior tibial groups ; in the other the 
negative is slid back aboat an inch into the popliteal space 
to the motor point of the posterior tibial nerve (Fig. 28), 
and the positive placed upon the several points below. 
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FIG. 28.— Motor Points of Postebiob Aspect of Left Thioh 

AND Leo. 

All the muscles on the anterior aspect of the thigh may 
be contracted by placing the negative over the external 
branch of the anterior crural nerve just after it emerges 
from beneath Poupart's ligament (Fig. 29), and the posi- 
tive about the middle of thigh. The muscular planes of 
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the belly are now excited, and this is beatdone by placing" ' 

the negative in different spots near and below the short 
ribs, with the positive swept along over the bodies of the 
abdominal muscles of that side. The patient now as- 
oumes the prone position, and the muscles of the back 
are thoroughly stimulated ; the two poles (which may 
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here 




Lrft TiiiSH.fl 

the abdomen be about two and a half by ~ 



five inches in size with advantage) are kept on the 
flame side of the spinous processes about five inches 
apart. A similar stimulation of the buttocks and backs 
of the thighs completes the application. Dr. Mitchell 
usually directs that it be followed by a sedative appli- 
cation of the rapidly successive current for ten minutes, 
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the positive pole at the nape of the neck and the nega- 
tive at the heela. 

Rest after treatment assists the action of the 
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remedy, and the patient should, if treated in bed, remain 
there for an hour after the termination of the applica- 
tion. 



CHAPTER XI. 



Ttns not infrequent affection , the treatment of which 
by strong galvanic currents has recently aroused such 
universal attention, is essentially an abnormal outgrowth 
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from the parenchyma of the uterus, varying in size from 
a smaU nodule to a mass nearly filling both pelvic and ab- 
dominal cavities. The tumors thus formed may be firm 
and tough when the true fibrous or connective tissue 
predominates, or soft and yielding when the muscular 
(112) 



VARIETIES DUE TO SITUATION. 

fibres are moet numerous, Tlie firm, flbroua variety are 
proiwrly called fibromaa and the muscular growtlis 
myomas, tlie desigiiatiou _^&roirf being a general one. 

VarielieK Dae to Situation. — Acconling to tbeir 
situation with reference to the uterus, fibroid tumors 
are known as submucous, intra-mural, or subperitoneal 
(Fig. 31). According to Wiiickel, 10 per cent, of living 
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cases are submucous, 65 per cent, intra-mural, and 25 
per cent, subperitoneal. 

All fibroid tumors have their origin in the uterine 
■wall, and fall into either of these divisions according to 
■whether the point of development is near the mucous 
membrane, in tlie centre of the uterine wall, or near the 
peritoneal covering. Those tliat arise immediately be- 
neath the mucous membrane, pressing towar^l the point 
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of least reaiBtance, soon become pediculateii and poly- 
poid in Bhape. lu tbis form the uterine enlargement 
most equal, taking ou the form and shape of pregnancy, 
especially when the tumor is soft or filled with trabecu- 
lai' cavities containing liquid (llbro-cystic). The Btruc- 
ture of such an enlarged uterus is, however, nnhkely to 
be so muscular and contractile as in a pregnancy, Bceming 
rather to partake of the conuective-tiasne degeneration. 
Figs. 32 and US rcpreseut dtagrammatically a true Bbroidi 



I 




polypus and n suhnincons fibroid rapidly becoming 
pedicnlated and polypoid from the influence of lines of 
pressure. In Fig. 34 a small intra-mnral growth is shown 
which will continue to reniiiin within the uterine wall and 
cause an exceedingly unequal hypertrophy of the organ. 
Subperitoneal tumors are frequently accompanied by but 
little change in the uterus itself, being at times merely at- 
tached by slender pedicles, but as a rule they are associated 
with other foci of abnonnal growth in the uterine wi 
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It should be remembered that in actudl practice we 
rarely meet with a typical example of either of these 
varieties. 

Varieties Dependent on the Consistence of the Mass. — 
Fibroid tumora may be still fiirtlier divided into the 
hard and soft tumors on the one hand, and the flbro- 
cystic on the other, and thia distinction is exceedingly 
important in connection with the question of the indic&- 
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tions and contra-indicatious for electrical treatment. 
The simple fibroid appears to be prone to either of two 
changes when the vascular and nervons supply becomes 
limited by the growth of the tumor without a corre- 
sponding growth of ita blood-vessels and nerves. It may 
become almost cartilaginous by the deposit of calcare- 
ous material (Pig. 35 }, or may bo softened by the appear- 
ance of cysts in its substance. Tliese cysts are usually 
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multiple, without any connection between their eavitiot 
coiiatsting of mere Bpaces between the fibres of the 
tumor filled with a watery, mucoid, or blood-stained 
fluid. They seem at times to be due to localized inflam- 
matory processes, and have been reported as resulting 
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related to continuons hypersemia of the uterus, whether 
as cause or effect is not yet very clear. The early oc- 
currence of hemorrhages in many would seem to make 
the former likely, especially since a small tumor fre- 
quently gives rise to greater loss of blood than those of 
the lai^est size. They are inclosed within a layer of 
compressed tissue, often resembling a capsule, but not 
really possessed of the reproducing power of such a 
covering. When once destroyed, therefore, the chance 
of a reproduction is by no means so great as in ovarian 
tumors. The fibrous tumors are supplied with nutrient 
nerves and blood-vessels very sparingly, generally by 
small filaments and vessels only at their periphery. 
They are, therefore, poorly endowed with vitality, giving 
greater scope to the depressant action of electro-chemical 
cauterization. This readiness of sphacelation of the 
tumor as a whole or in parts is a source of danger also in 
connection with electro-puncture, on account of the pos- 
sibility of septic infection. Spontaneous inflammation 
of the morbid growth, or eremacausis, is not infrequent. 
Martin, of Berlin, in two hundred and five specimens ob- 
tained by operation, found evidences of retrograde proc- 
esses, suppuration, fatty degeneration, etc., in seventy. 

GENERAL RESULTS OP AN ELECTRICAL TREATMENT. 

The treatment of fibroid tumors by the galvanic 
current, originated in its more scientific form by Apos- 
toli, has of late been so universally recognized by the 
profession that a controversial presentation of the sub- 
ject is here unnecessary. The warm advocacy of the 
method by the Keiths, Sir Spencer Wells, and several 
other eminent and successful surgeons is a most happy 
addition to the testimony of other operators than Apos- 
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toli, amoiijf whom maj' be mentioned Carlet, Delctaiig, 
and others, of Fi-jiiice; Aveliiig, Hollmul, Stevenson, 
Pfu-aons, and others, of Enf,rl.iii(l; L.iphthoni Smith, of 
Caimda, and EngeUnan, Mavtiu, Werner, Bnckmaater, 
Ooelet, Wilson, Bigelow, and many others, of America. 
But, time-honored reference to authoritieB aside, a sober 
review of the author's pei-sonal experience leads to the 
following definite conclusions : — 

1. A proper! y-condneted electrical treatment of solid 
fibroids ia harmless, will remove the irritation and pain 
due to their presence, arrest fnrther growth, and almost 
invariably cause a gradual diminution in tbcir size. 

2. Bleeding ilhroids may be entirely cured of tlie 
hemorrhagic tendency and pain, arrested in growth, and 
gradually lessened in size. 

3. It is possible for the diminution in the size of the 
tumor to end only in its complete disappearance. 

4. In small intra-mural fibroids surrounded by un- , 
impaired uterine tissue the current applications tend to , 
promote their disengagement from the uterine stroma 
and extrusion either into tlie uterine or peritoneal cAvi- 
ties. In the former case a complete cure may result by 

a delivery of the tumor, and in the latter case a lessen- 
ing of its sj-mptomatic importance. 

5. The time necessary for a satisfactory shrinkage 
should not lje too sparingly measured with the sIot 
cases. Quick symptomatic cure and slow slirinknge ai-e 
often associated in the same case. 

6. In fibroid tumors that have undergone cystic de- 
generation a treatment by strong currents may do barm, 
being apt to set up clianges in the liquid contents of 
the cavities that may result iu septiceemia. 
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The first two or three applications, even if strong 
ones, do not usually cause an appreciable diminution in 
the size of the tumor, but a striking and almost invari- 
able result is a prompt disappearance of any tenderness 
about the mass. A number of cases in my experience 
have been relieved of this annoyance in great part after 
but one treatment. At times this result will be attained 
but slowly, and in these cases, as pointed out by Apos- 
toli, some pronounced disease of the appendages co-exists. 
If there be a fetid or too abundant leucorrhoea, its early 
correction may be looked for with confidence. 

My experience also fully confirms Apostoli's claims 
as to an improvement in the general health of these 
cases. So much is Apostoli impressed with this fact 
that he recommends that a measurement of the adipose 
tissue of the abdominal walls be made by means of 
calipers before and during the course of treatment, lest 
their increased thickness be allowed to conceal the reduc- 
tion in the size of the tumor. This increase in the ab- 
dominal fat I have noticed in a number of cases ; in a 
recent instance it was so marked as to lead the patient 
to erroneously think herself pregnant. Stimulation and 
regulation of the appetite and bowels are particularly 
noticeable, and women who have been chronic invalids 
for years soon present evidences of blooming health and 
unimpeded activit3\ 

Mode of Action. — Much misconception has existed 
as to the probable modus operandi of electricity in thus 
affecting fibromas. The idea that it is dne and propor- 
tional only to the actual destruction of tissue at the 
active pole is clearly wrong. If such were the case 
there would be no explanation of the shrinkage of a 
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Bubpevi to Ileal growth after inti-a-uterioe aiipli cat ions,! 
particularly where the growth is only attached by tk\ 
pedicle. A typical I'CBult frequently seen — the re-appeai^ I 
ance of a lobiilated condition during ahrinkage- 
equally difficult to account for under such a theory. A^l 
view more generally accepted is that a retrograde meta-.| 
morphosis of the morbid tissue is favored |ty the current, 
acting on tlie lines of denser current-flow in the inter- 
polar region as well as in the polar region. That the 
interpolar transfer of particles iucideutai to electrolysis 
might have such an effect ia certainly conceivable, even 
in the face of the well-known fact that tbe same current 
action promotes nutrition in muscles, for an analogous 
stimulation of normal and depression of abnormal pro- 
cesses is the province of most therapeutic agents. The 
low vital resistance of morbid tissue is well known, yet 
exactly why a curi'ent of great milliampfere power should 
lower the trophic activity of this variety must remain 
somewhat uncertain, and we are not likely to know more 
of it until the etiology of these morbid growths is more 
clearly understood. To my mind the electric applica- 
tions are like blows upon a nerve containing trophic 
filaments, wiiich are followed by degeneration and ab- 
sorption of the supplied area in proportion to the injury. 
The results in both instances are practically a vital re- 
action from the injury, nnd they necessitate the co- 
operation of active absorbents. From this point of 
view the challenge of Bantock concerning the reduction 
in tbe size of a tumor held in his hands is utterly mia- 
placed; as well might be cut some muscles from a cadaver, 
and challenge Erb to produce the muscular changes 
indicated by the now clasaical reaction of degeneration. 
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In certain cases an additional mode of action is 
probably added to this. The concentration and power 
of these currents produce a contraction of the muscular 
tissue of the uterus surrounding intra-mural growths, 
even when turned on in a gradual and uninterrupted 
manner — a contraction of the tetanic character that is 
well known to appear in all muscular tissue during cur- 
rent duration when the strength Is overwhelming. In 
myomatous cases this causes an immediate harden- 
ing and decongestion, and is doubtless the explana- 
tion of some remarkably quick results occasionally 
observed. 

The enucleation and delivery of a fibroid tumor by 
electrical treatment should be looked upon as only pos- 
sible in the most favorable cases. Apostoli, it is true, 
disclaims the possibility of such a speedy and complete 
cure, but there can be no doubt of this result under 
exceptional circumstances. 

An instance of complete extrusion of an intra- 
mural fibroid, the dimensions of which are not given, 
but which was probably quite large, is reported by Dr. 
Mary Putnam Jacobi in the American Journal of Ob- 
stetrics for August, 1888. The patient, set. 36, had 
8ufi*ered from a uterine fibroid for at least six years, 
which, at the beginning of the electrical treatment, was 
situated in the uterine wall posteriorly and to the left. 
Thirty-eight galvano-chemical cauterizations were ad- 
ministered during the space of six months, followed by 
a presentation of the tumor at the dilated os and de- 
livery through the vulva by the operator. A menor- 
rhagic tendency Was corrected early by the applications, 
some of which were positive and some negative, with a 
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usuai strength of two hundred milliampferea and ten 
minutes' duration. 

Another case reported by Dr. E. Holland {Brit. Med. 
Jour., January 1, 1888, page 20} adds conflrinatory evi" 
deuce of the Bame nature. Dr. Holiand'B report of this 
case is aa follows ; — 

Mrs. C, aged 38, having seven children, was ad- 
mitted to the Woman's Hospital, Solio Square, London, 
July 4 tL, severely blanched and fiooding. The uterus 
was involved in a hard, multiform, fibroid enlargement, 
whose measurements were as follow : Upper limit, level 
with the middle of nmbilieus; right lateral limit, five 
inches to right of middle line ; left limit, three and a half 
inches from middle line; transit of Bound, six and a half 
inches to seven inches. The liemorrbage resisted all 
ordinary resources, and, as there was no cervix avail- 
able for a stump, electrolysia was considered a le 
mate procedure, and was accordingly begun on July 
as follows; The negative electrode, insulated to four 
and a half inches from its extremity, was placed in the 
uterine cavity, whilst the positive electrode was con- 
nected with the zinc and potters' clay distributor of 
Apoatoli and applied externally over the tumor. A 
current of fifty milliampfercs was gnulually produced and 
allowed to flow for ten minutes. On the 2oth the appli- 
cation was increased to eighty milliampferes, on the 29th 
to one hundred and fifty milliampferes. After this there 
was pain for an hour, and the tumor was perceptibly 
diminished in area. On August 2d there was again free 
hemorrhage and clots passed for several days. On 
August 9tli, the hemorrhage still continuing, positive 
cauterizatiou to two hundred and fifty milliampferes 
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maintained for twelve minutes, witli the result that the 
hemorrhage was arrested and never recurred. August 
12th, negative cauterization two hundred and fifty milli- 
amp^res. 

On this and subsequent occasions the patient ap- 
peared less tolerant — August 1 5th, to two hundred and 
fifty; 18th, to three hundred; 22d, two hundred and 
thirty-five. After the application on August 22d the 
patient suffered chilly feelings ; thought she had taken 
cold, and had raised temperature and vaginal discharge, 
which became more and more fetid. August 27th, 
much pelvic pain was noted. August 29th, foetor increas- 
ing; cavity of uterus well douched, after which the 
temperature shot up to 103°. Between the last date and 
September 4th a large, sloughing mass was bloodlessly 
enucleated and extruded into the vagina. September 5th, 
mass removed by two applications of the ^craseur and 
other small enucleations by fingers and scissors from a 
base which was found to be the left lateral wall of the 
uterus inverted. After the operation the inverted left 
lateral wall was manually replaced. Between the date 
of this operation and the 8th a second bloodless enuclea- 
tion and extrusion was accomplished, and of a much 
larger mass, which tightly distended the vagina and was 
removed by three applications of the ^craseur and one 
or two twisting processes. On the second evening after 
this operation the temperature rose to 104°, but this was 
quickly subdued by quinine. The douches were most 
thoroughly used every three or four hours, chlorine 
water being the usual one, whilst quinine was freely 
given at each rise of temperature. 

On September 15th the patient was quite convalescent 
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and the discharge acftiity and without ftetor, the sound 
passing two and three-quarter inohea in and no tumiir 
being perceptible. From the commencement of llie 
electrical treatment to the date of convalescence was 
exactly fifty-five days. Dr. Holland adds: "It is also 
well to observe tbat tbe tetanoid condition into which 
the uterus was thrown by the electrical application led 
us to anticipate necrosis and enucleation as possible and 
probable contingencies, and, in doing so, to draw atten- 
tion to the extreme importance of the galvanic current 
as a diagnostic agent in all solid uterine tumors." 

The result in both cases was clearly due in great part 
to a stimulation of the uterine muscle, and it is reason- 
able to hope that the cramp-Uke pains usually conijjlained 
of by patients undergoing an application will alwaj-s 
tend to have this happy result in appropriate cases. 
That these cramps, which usually require at least one 
hundred milliampferes for their production, are attendant 
upon real contractions of the muscular tissue, is proven 
by the appearance of identical pains during the use of 
much weaker currents in eases of recent subinvolution, 
where the muscular fibres are mnch better developed. 
In one such case a distinct gi-asping of tbe electrode waa 
detected by the author wliile using eighty railliampferea, 
the patient declaring that she felt as if she were in the 
throes of parturition. 

The serious dangers through which Dr. Holland's 
case passed can hardly be attributed to the current, as 
it is evident a necrotic process was threatened before 
her admission to the hospital. 

Choice of Cauterization or Puncture. — I have no 
hesitation iij saying that in all cases of intra-mural 
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tumor, in which the cayity admits an electrode, and in 
which an electrode so placed will concentrate the cur- 
rent through the body of the tumor, intra-uterine cau- 
terization is to be preferred to electro-puncture. Under 
such circumstances nothing whatever is to be gained by 
puncture, particularly when the cavity is more or less 
surrounded by the growth. Puncture is best reserved 
for two emergencies : a. When the cavity of the intra- 
mui'al tumor cannot be entered; 6. When a subperito- 
neal tumor has its uterine attachments so stretched as 
to place it beyond the effect of intra-uterine applica- 
tions. 

As to the first indication for puncture, I rarely en- 
counter a cavity so distorted as to l)e proof against 
patient but gentle attempts at entrance. Filiform elec- 
trodes, with a small bulb at tlie extremity, are at times 
useful for this purpose, and the elastic electrode figured 
at page 58 is invaluable. 

Concerning the relative value of electro-punctures 
and intra-uterine cauterization, opinions now differ. 
Mund^, in a discussion of the subject before the Obstet- 
rical Section of the New York Academy of Medicine, 
November 2T, 1889, looked upon the intra-uterine treat- 
ment as slow compared with puncture, claiming to have 
caused at least four tumors to disappear entirely by the 
latter method. The author is inclined to attribute this 
difference in his results to the use of too weak a current 
in the applications to the cavity. Powerful currents 
concentrated at the end of an electrode within the cavity 
cannot differ greatly from puncture in intra-mural cases. 
If the strength be over two hundred milliamp^res a 
slight puncture is practically unavoidable, even with a 
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been aspirated and drained is at least open to ques- 
tion. Dr. Geliruug, of St. Louis, has re- 
cently suggested a method and devised an 
instrumeut, made by the Leslie Instrument 
Company of that city, by the use of which J 
it seems possible that these cases may be ' 
treated by electro-pUncture without dan- 
ger.* He gives the following description 
of tlie instrument {Fig. 36) and directions 
for its nse : — 

The trocar, including the handle of two 1 
and three-fourths inches, measures seven 1 
and one-half inches. The steel of the j 
trocar i-eaches through the handle and I 
terminates below in an expansion or bell | 
to receive the tip of the conducting cord. T 
Its stem is four and three-fourths inches \ 
long, and rests, with the exception of the | 
point, in the cantila. Just behind the point I 
the stem is thinner than elsewhere, so that:! 
the canula, by means of spring-power pro-1 
duced by a slit in its distal extremity, will I 
be prevented from causing any uneven--. 
ucss that might impede its introduction..! 
The canula measures four and three-fonrths 1 
inches in length, and, tieing arranged osJ 

""tholvot"'^ the principle of a double canula, it has,! 

^"canui.^'"' inserted at an acute angle, an arm or | 
canula one and one-half inches in length, 

almost pai'allel to the straight tube, while the distal 

end of the tube is provided with a number of perfo- 

* American Jounial af Obstetrics, AufUsI, 138S, p. 820. 
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the two electrodes is too great to be materially overcome 
by a current with a pressure of but one and a half volts ; 
but a small number of milliampdres could therefore get 
through, and the actual number at each operation would 
depend on the nearness of the electrodes to each other. 
That the current actually used was trifling is evidenced 
by the fact that they were able to withdraw the steel 
needle used as a positive pole almost as easily as the 
negative needle. A hundred milliamp^res would have 
attached it firmly to the tissue of the fibroid. 

While lacking in value as testimony to the efldciency 
of electricity in large doses, these cases are nevertheless 
exceedingly interesting, as showing the exact danger 
attending the thrusting of an instrument into a solid 
tumor through the abdominal walls and the good effects 
that may at times result. That the vagina should be 
the preferable point of departure is pretty well settled, 
though, and the principal reason, besides the avoidance 
of the peritoneal cavity and the intestines, is the ease 
of drainage afforded in this situation, when drainage is 
required. 

Softy Varying to Firm, Fibroids are the best adapted 
to electrical treatment. Very hard tumors respond more 
slowly. In one of the author's cases mentioned under 
the head of Subperitoneal Fibroids, there was, never- 
theless, considerable shrinkage in spite of the carti- 
laginous condition of certain parts of the growth. 

Fibro-Cystio Tumors are not regarded at present as 
favorable cases for electrical treatment. Cases have 
been reported in which the cysts degenerated into al> 
scesses, ending at times fatally. Whether such a 
termination would have occurred if the cavities had 
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favor mntting together of contiguous parts 
prodaction of contimioiia walls to the opening. I Imve^ 
adopted the opposite course of insulating all parts of 
the needle not embedded in the tumor, and it would 
seem that this would lie preferable when drainage ia 
already secured by the use of this apparently excellent 
device. 

The trocar and canula being plunged to the requisite 
depth into the tnmor or cyst, tbe conihicting cord of 
the negatim pole should be attached to the handle of 
the ti-ocar and the current turned on as described else- 
where.* This done, the trocar ia witlidrawn, and the 
fluid, if any be present, allowed or made to flow away 
through the canula, which is leFt in position. 

The cyst being drained, the next step is to introduce 
the inner canula into the space previously occupied by 
the trocar. After attaehiiig the rublwr tubes and aspi- 
ratoras described, the cyat can be washed by antiseptics 
and alterants, as carbolic (ygj to tJd)i mercuric bichlo- 
ride solutions (ya'aa to str'nii). iodoform oil (twenty- 
grains to one ounce), tincture of iodine even to full 
strength, etc. By means of this apparatus these medicfU . 
ments can be applied hy aspiration or irrigation, 9»- 
the operator may desii'e. 

When the cyst is cleansed and treated to satisfaction,.' 
the inner canula can be withdrawn, while the outer re- 
mains as a permanent drn.inage-tube; one of the two 
arms of the cannla should now be closed by a cork of 
wood or metal, and the other should be closed by a 

• Thp ipa^ape of hydroKen Kia and Hie llqulda produced during til 
operalloii will be asHisted if tlio trocar \» removed before taming It 



I 




PIBRO-CYSTIC TUMORS. 131 

forated metallic tip, to which is attached a very soft 
rubber bag (a child's rubber balloon will do) for tbe 
purpose of collecting for inspection and examination all 
fluids that may pass through the canula between visits. 
In this way the cyst or wound is hermetically sealed, 
without arresting the constantly secreted fluids within. 

The washing, etc., should be repeated about once a 
day. 

After the removal of the aspirating apparatus 
nothing can be seen except the little rubber bag, as 
the whole drainage-tube is safely ensconced within the 
vagina, just reaching to within the labia majora, en- 
abling the patient not only to lie down with comfort, 
but to sit up, walk about, and to micturate and defecate 
with ease. 

If there is no fluid present, of course, the trocar and 
canula may, after the use of electrolysis, be removed 
simultaneously, unless it be desired to leave the canula 
for future applications of this agent without the neces- 
sity of a repeated- puncture. For the application of the 
current, either the trocar may be re-introduced through 
the canula and the cord attached, or the latter may be 
attached to the canula itself. A silver canula seems to 
be sufldcient, as only the negative pole is to be used. 
In Dr. Gehrung's case it came out but a little tarnished 
after sojourning twenty days in an abscess-cavity. 
Twenty-four hours after its removal no sign of the 
wound could be traced. 

In the article alluded to, Dr. Gehrung reports a case 
of exudation tumor of fifteen years' standing, developed 
around a subserous fibroid, in which four or five electro- 
punctures with a solid needle had been made. Shortly 
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after the last puuctiire evidences of pu3 formation set 
in, and tlie tnmor was found to be enlarging. At tliia 
junctnve tlie cyst was punutnred tliroiigli tlie vaginn 
vitli an aspirator needle, and a large quantity of serous 
fluid and about an ounce of pua drained away. This 
was followed by a fall of temperature. The opening was 
enlarged and a double uterine aspirating canula intro- 
duced. Failing to keep this in place, the instrument 
described (Fig. 36) was introduced into the tumor, which 
had meanwhile developed symptoms of a re-formation 
of the al)aceaa. It was kept in place until the flow was 
cojnpletely arrested. During this time the cavity was 
washed out daily with 2-per-cent. carbolized water, fol- 
lowed by iodoform oil and pure tincture of iodine. 
Occasionally, electrolysis was repeated, in the hope of 
securing further modification of the cyst-walls. The 
patient made a good recovery. 

Electro-puncture and drninagtt with this instrument 
aeem to be particularly promising in simple cysts situated 
in close proximity to the vagina, but the author would 
hesitate to recommend it in those located in solid tumors. 
It is barely possible that it may bring ovarian cysts 
within the province of electro-puncture, as the results 
with the solid needle have not been encouraging. 

Fibroid Polypus. — When in the shape of polypi, an 
electrical treatment should be declined, unless the poly- 
pus is small and hard ; for the surgical treatment of 
intra-uterine polypi is clearly feasible and reasonably 
free from danger, under which circumstances it should 
always have the preference. After the heavy mortality 
suffered 1>3' the last generation from the practice then in 
vogue among surgeons of alow strangulation of these 
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growths (vide Barnes' " Diseases of Women "), we should 
he chary of repeating a similar invitation to septicsemia. 
This is especially true of all soft, fibro-cystic, or vascu- 
lar polypi of large size. The disintegrating power of 
heavy currents is so great in these soft tumors, so largely 
cut off from trophic influences, that an exceedingly 
ready necrosis occurs, with the consequent danger of 
septic infection. If the polypus be of the harder va- 
riety, cauterizations, negative in non-hemorrhagic and 
positive in the hemorrhagic variety, are far less likely to 
be attended by this risk, and may speedily end in spon- 
taneous contractions and expulsion. Under these cir- 
cumstances the currents should be of short duration 
(one to two minutes), but carried to the full strength 
tolerated by the patient. 

After the removal of fibroid polypi from the uterus 
a course of galvano-chemical cauterizations of the cavity 
is exceedingly useful, the author being confident that he 
has prevented the development of other nuclei in this 
way in a number of cases. 

Submucous Fibroids. — Where the tumor merely pro- 
jects into the uterine cavity, its treatment by properly 
regulated galvano-chemical cauterizations offers the best 
hope of either an entire disappearance by absorption or 
enucleation, or an atrophic dwindling into innocuous- 
ness. If there is hemorrhage, the positive pole must, of 
course, be used, followed by the negative, for its greater 
denutritive power, as soon as the hemorrhage has been 
sufficiently controlled. The following case may be taken 
as a fair illustration of the results of the electrical 
treatment of this variety. 

Case I. Smallj submucous fibroid associated with 
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Case VII. Subperitoneal tumor in riglit cul-de-aaa 
loosely attached to uterus. Tliree eleclro^utictures, re- 
sulting in one-third diminution of bulk and relief of 
gijmptoms. — Mias M. W., aged 46, who had been under 
the author's cave for tlie seqtielte of rheumatism, was 
also troubled with a tnnior in the pelvic cavity, lying to 
the right of the median line, and extending abont an 
inch and a half nbove the pubic bone. Examination 
showed an ovoidal, hard mass lying to the right of the 
nterns, which it displaced, and measuring about five by 
three inches. The uterus was normal, and only moder- 
ately adherent to the tnmor, which had existed a num- 
ber of years. There were signs of pressnre upon the 
veins of the legs by the tumor, and the bladder was 
exceedingly irritable. 

February 11, 1888, the patient entered the author'a 
private hospital, and on the 12th negative electro-pnnc- 
tui-e was performed, the needle being thnist through the 
vaginal wall into the most prominent part of the tumor. 
One hundred and fifty milliampferea were used for two 
minutes, causing gi-eat pain. It was subsequently found 
that the insulating cover of the imperfect needle used 
was chipped, and tliat the vagina was cauterized. 
Beyond this there were no bad etfeets. 

February 16th. Second electro-puncture. The in- 
sertion of a new needle was almost painless, bnt it was 
found to be too short, the current leaking to the vnlva 
from the handle. Sixty miiliamptres were employed for 
one minnte. 

February 19th. Attempt at electro-puncture. The 
fibroid spear shown in the cut on page 75 was devised 
and employed for the fir-it time. Its insertion caused 
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great pain, and, as there was some doubt felt as to 
where the point was, no current was given. There was 
no reaction. 

February 23d. On examination, there is a cavity 
where there had been a protuberance in the tumor, and 
tlie whole mass is considerably reduced in size. Further 
treatment postponed until next intermenstrual period. 

March 14th. Third electro-puncture. Insertion of 
spear caused considerable pain. It was made to pene- 
trate about a half-inch into the tumor, somewhat above 
former puncture, and was connected to the negative cord. 
Two hundred milliamp^res were used for two minutes. 
There was a sanguineous discharge for eight hours. No 
rise of temperature. 

October 15, 1888. The patient has been out of the 
city. Considers herself practically well, having no 
trouble now with her bladder. Examination shows the 
tumor fully one-third less than before treatment. 

December 1, 1889. Has continued to have no symp- 
toms referable to tumor. Is unconscious of its existence. 
Examination shows it somewhat smaller. 

Case YIII. Three-lobed subperitoneal tumor spring- 
ing from posterior walls of uterus and filling pelvis and 
lower third of abdominal cavity, accompanied by an of- 
fensive discharge, Exploring needle detected calcareous 
degeneration of an upper lobe. After twenty-two intra- 
uteHne applications there is a distinct lessening in 
size and relief from the discharge and menorrhalgia, — 
Sarah S., single, aged 41, was referred to the writer 
Apnl 14, 1888, b}'^ Prof. Frank Woodbury, under whose 
care she had been for some years. A lump was first 

m 

noticed in the abdomen about twelve years before, at 
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I wliioli time she was greatly troubled with an excessive ' 

I flow at tLe menstriinl periods, accompanied by great 

' pain. Of late tlie mensti'Uiition had become more nor- 

mal ill amount, but remained painful. Between periods i 
i had an exceedingly offensive leucorrhceal discharge, otM 

■ a greenish-yellow color. 
I The pelvis and lower third of the abdomen were filled ' 

I -with an irregular, hai-d mass, extending nearly to the 

I umbilicus, and separated by deep sulci into three 

I lobes. The os was found with diffiuulty, but was so ■ 

' stenotic as to foil all attempts at inserting a sound a 

electrode. 
I April I5tli. Unsuccessful attempt to insert a smal 

I Sims' sound. 

I April 20th. Patient seen with Dr. Woodbury with 

I view to electro-puncture. The central lobe, which, 

I owing to its thickness and irregular shape, presented a 

bulging protuberance in the median line, was so hard aa 
to excite snspicions of calcareous degeneration. A steel 
needle was thrust into it thTOUgh the abdominal walls, 
but could not be made to penetrate beyond a couple of 
lines. Electro-pnncture abandoned. 
' Api-il 25th. Filiform sound, insulated, passed into 

' cavity of uterus two and a half inches with much ditfl- 

culty. Negative cauterization (the sound l>eing copper), 
sixty milliamp^res, five minutes. 
' April 27th. Sound made of No. 18 copper wire 

tipi)ed with solder and insulated with rubber tubing was 
inserted more easily. Negative cauterizatiou, eightjrj 
j^ milliamperes, ttve minutes. 

■ May 4th. Os and cervix more normal. The offend 

If sive odor and character of the leucorrhreal dischai^ 
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entirely changed. Negative cauterization, one hundred 
miUiamp^res, five minutes. 

May 11th. Ordinary platinum electrode inserted 
with difiQculty. The uterus was found in front of the 
tumor very much anteflexed. Positive cauterization, 
one hundred milliamp^res, five minutes. 

May 18th. Electrode inserted two and a half inches 
with ease. Positive cauterization, eighty milliamperes, 
five minutes. 

May 25th. Negative cauterization, two hundred 
milliamperes, three minutes. 

At this time there was some diminution in the size of 
the tumor and the patient was free from any leucorrhoeal 
discharge. As this patient was compelled to earn her 
living, the applications were made not oftener than once 
a week. Each treatment gave her some pain, owing to 
the superficial situation of the uterus, and on this ac- 
count these and the subsequent applications varied in 
strength from one hundred to two hundred milliamperes, 
generally being not more than one hundred and twenty- 
five. During June five applications were made ; during 
July, three; August, five; September, two; and Octo- 
ber, one. The second application in September was in- 
advertently close to a menstrual period, and was fol- 
lowed by the first menstrual pain experienced since 
beginning the treatment. There was also at this time 
some fever. 

November 16th. The present condition of the patient 
is as follows : General health much improved ; no leucor- 
rhoea ; no menorrhalgia ; cavity of uterus presents a 
normal curve; considerable shrinkage of the tumor, 
probably one-third. Instead of being three-lobed it 
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now consists of tliree diBtiuct tnmoi'B, movable upon 
one aiiotlier. Patient syinptomatically cured, but still 
Lnder treatment to lessen size of tnmor. 

Bleeding Fibroids. — As the complic^ation of persistent 
uterine hemorrhages witli a fibroid tumor leads to cer- 
;flnite peculiarities of the electrical treatment, it 
is of practical utility to consider bleeding fibroids as a 
separate class. From the pathological point of view 
they differ from others only in being associated with a 
orrhftgic endometritis, the fungous granulations of 
which bleed at irregiiLir intervals or continuously, under 

) stimulus of the neighboring growth. Many intrn- 
mnrat fibroids that snl)sequently do nut present this 
feature first announce their presence by monorrhagia or 
metrorrhagia, and it is commonly supposed that an 
intra-mnral origin in close proximity to the endometrium 
is the determining cause of the hemorrhagic disi>osition. 

The electrical treatment of this variety is particularly 
interesting as presenting opportunities for the exercise 
of the most delicate judgment, and giving often the 
most brilliant results, A symptomatic cure, combined 
with reasonable anatomical skrinkage, means much in 
these cases, for it assures the complete disappearance of 
the hemorrhage — a most troublesome and at times 
dangerous feature of the disease. The assertion that 
these hemorrhages are beneficial is utter folly, as they 
are generally attended by pain and rise of tcmpemtnrc; 
if unaccompanied by these symptoms, and followed by 
subsidence in size of tumor, the evidences are that the 
flow is menstrual and not a hemorrhage. 

It is my conviction that every case presenting this 
condition may be symptomatically and permanently 
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cured by positive intra-uterine cauterization. Many of 
tliem present little difficulty in treatment, mainly those 
with small cavities, that can be thoroughly cauterized 
with ease. The positive pole is, of course, to be used 
invariably, and in the small cavities the author's stiff or 
flexible platinum electrode is sufficient. With larger 
cavities the difficulty increases. It is easy to understand 
that the morbid condition of the endometrium demands 
that larger areas of electrode surface be used with cor- 
respondingly increased currents, or that a definite, small 
electrode surface be applied successively to various sec- 
tions of the surface of the cavity, but the nature of the 
conditions present make this easier said than done. The 
endowment of a considerable experience in such work 
cannot be communicated in writing. 

Apostoli has devised a set of graduated electrodes 
for this purpose constructed of carbon, which is cheap 
and doubtless even more incorrodible than platinum. 
The series consists of seven sizes of carbon tips, each 
the same length (two and a half centimetres) but with 
increasing diameters. These are interchangeably at- 
tached by a screw to the metallic stem. The stem, 
covered with hard rubber, is graduated by means of cir- 
cular grooves placed two and a half centimetres apart. 
In use the largest sound readily admitted is first em- 
ployed, after previous careful cleansing in a strong anti- 
septic solution, and the others are used in succession 
at succeeding sittings until the entrance of the cavity is 
sufficiently^ dilated to admit the use of one that will thor- 
oughly cauterize all irregularities of the endometrium. 

Apostoli's directions for their use are as follow* : — 

* Bigelow, "Gynaecological EHectro-Tlierapeutics," p. 85. 
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1 in Bome Bti'tiiig antiseptiff 

B full cauterization, tUe iiistru- 

3 it will go, if possible to the end 



1st. Alter ciiainfectio 
Bolutioii, ill oriler to sccui 
ment is inserted as far 
of the uterine cavity. 

2d. When the electrode is in this position the highest 
bearable current is turned on, and we judge of the neces- 
sity of augmenting by tlie effect of previous operations. 
The current strength must be increased when tbe larger 
electrodes, which present greater surface, are used, 

3d. The first stage of cauterization being finished, 
the instrument is withdrawn just as much as the length 
of the carbon,andin that situation the second cauteriza- 
tion is effected the same fis the first, and so on, changing 
the position of the carbon till all the interior of the 
uterus is cauterized, section by section. To do this 
metliodically an index finger is passed into the vagina 
and pressed npon the first circular groove beyond the 
OB, being retained in this position while the electrode is 
drawn out until the nest groove appears in the same 
situation. 

4th. It is better, if possible, to cauterize the entire 
cavity at one sitting, letting each sectional cauterization 
last from three to five minutes, as the gravity of the case 
and the size of the cavity may show to be proper. 

5th. In continuing the treatment, the duration and 
force of the current must be made to depend npon the 
effect produced by the cauterizations at previous sittings. 

Tlie author has usnally found it best to decrease the 
current considerably before changing the position of the 
electrode on account of the pain produced. One dis- 
advantage connected with a carbon electrode mounted 
in this w.ay is that tbe estrc 



3 heat of the alcohol flaj 



he alcohol flamft^^H 
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is inadmissible. In some carbon electrodes, constructed 
from solid arc-light sticks by the author, and insulated 
with shellac, a red heat is easily borne a number of times 
without deterioration, and the cheapness of the sticks 
renders this method of cleansing practical. Prolonged 
boiling would seem to be the only other method of safely 
cleansing such porous material. 

A disadvantage of the carbon electrode in many 
cases is its rigidity. This has been overcome in the case 
of the bulbous electrode by flexible contrivances designed 
by both Franklin Martin and Buckmaster. In these a 
flexible bougie of insulating material of a size proper 
for the case forms the basis, the conducting surface 
being made by a coil of fine platinum wire near the tip. 
In Dr. Martin's electrodes, which are quite flexible, the 
exact size of the exposed surface is determined in square 
centimetres, in order that a minimum current strength 
of twenty-five milliampferes per square centimetre may 
be used, his investigations leading him to the conclusion 
that nothing under this density will cauterize. These 
compound electrodes present many interstices for the 
lodgment of decomposing material, and should never 
be used without previous thorough boiling. They cer- 
tainly respond to this method of cleansing as well as 
porous carbon. Their flexibility renders them prefer- 
able in a certain number of cases. 

An important reason for the use of bulbous elec- 
trodes fully as large as the cavity will admit in these 
hemorrhagic cases is that this form prevents the wound- 
ing of the surface that attends the use of smaller 
sounds in large cavities. 

Rest after treatment is more essential with bleeding 
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fibroids tliun witli son-licmorrliagLC varieties. Ju m, 
piivate sanitarium tlie practice is to keep tlie patieEt i 
bed from sisteeii to twenty-four hours after each treat-] 
ment. The following cases may be cited as aii averagt 
illustration : — 

Case IX. Large Jiemorrhagic fibroid vdth . 
cavity. Belarn lo normal menntruation and complel^ 
disappearance of the tumor after eight cauterizations.~^m 
Mrs. M. D., aged 31 ; seven children, youngest twoij 
years; one misearriage; 'was admitted July 22, 1889J^ 
flooding profusely. This was the first attack of hemoiyl 
riiage recently, but she had had a bad one two yearrl 
ago, and had suffered from puiu and Icucorrhoea siucef 
the birth of the youngest child. 

Examination showed a large intra-mnral fibroid filling,! 
the pelvis and extending above the level of the anterior t 
superior spine of tiie ilium, firmly wedged. Sound 
entered but two and one-half inches. She was immedi- 
ately given a positive cauterization of tlie cavity of one 
hundre<l and ten milliamperes, which controlled the 
liemorrhage. After the second cauterization (one hun- 
dred and twenty-five milliampferes) there was a percepti- 
ve diminution, and after the fourth (eighty milliampferes) 
tlie patient was free from all symptoms. Tlie next 
period was, nevertheless, free, but on its subsidence the 
tumor was scarcely perceptible. The treatment was now 
continued, eighty mihiampferes being given August IGth, 
and again September Sd and I3th, and finally sixty 
milliampferes September 16th. 

Examination Deceraljer 10, 1889. No tumor can I 
found by either external or internal or comliined palpi 
tioii, the only evidence of its e.^istenue being a tLioI&.l 
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ening of one side of the os. Her raeustrual periods are 
regular, lasting three da^'s, and she has gained flesh and 
strength to the degree of perfect health. An accumula- 
tion of fat in the abdominal wall gave rise to a belief on 
lier part that she was pregnant, but there is no sign of 
this. 

Case X. Hemorrhagic fibroid^ mainly involving cer- 
vix. Control of hemorrhage and symjjlomatic improve- 
ment after five cauterizations, — Mrs. M. M., aged 33, 
Was first seen October 25, 1889. She had been flowing 
every day for two years, and was blanched and nearly 
exsanguinated, with ever}' evidence of profound anaemia. 
Por the previous two weeks the flooding had been par- 
ticularly profuse. A fibroid the size of an orange, in- 
volving the cervix particular!}', was found. Cavity 
entered but a short distance. She was immediatel}' given 
seventy-five milliamp^res, positive, to cavity, and the re- 
snlts awaited. The bleeding was checked promptly, and 
had ended on the third day. But one additional treatment 
could be given before the next menstrual flow, which 
appeared November 5tli, lasting but six dajs, and less 
profuse than usual. The case is still under treatment, 
with the object of reducing the size of the tumor, but 
there has been no further hemorrhage. 




CHAPTER XII. 

THE ELECTRICAL TREATMENT OF UTERINE UEMORRITAaE. 

Menorrhagia. — The ftivadic curreiit ia the proper 
form of t'lectiicity to use in recent heniorrbages nppar- 
ently due to relaxed fibre, rather tliiin to an infiamnia- 
tory condition of the mmjous membmne. The indica- 
tions for it are almost exactly those for ergot, as it 
presupposes an actual contractility of the uterine mus- 
cular fibre. Its advantages are : a quicker action thim 
ergot, and the absence of the cramps that frequently 
attend the use of tiiis drug. If the menorrlmgic tend- 
ency, on the other hand, be accompanied by thickening 
and induration of the os and cervix, there is doubtless a 
cause for the extra flow in a morbid condition of the en- 
dometrium, which could be quickly removed by a few ap- 
plications of the positive galvano-cheinical cauterization. 

The faradic current is applied to the interior of the 
uterus after the general method described elsewhere 
(page 83), the active pole being the intra-uterine elec- 
trode used in galvano-cauterization and the indiffei-ent 
pole a large cotton pad on the abdomen or back. The 
negative pole of the rapid succession current ia prefer- 
able, and I have obtained quicker responses from 
"swelling" currents — that ia, curreuts increased and 
decreased every quarter of a minute, with the poles 
in nitii. This last feature of the method is particularly 
effective in contracting unstriated muscular tissue. 

The following cases exhibit the advantage of faradic 
over galvanic applications in recent hemorrhages : — 
(166) 
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Case XI. Acute menorrhagia with relaxed uterus. 
Failure of two positive cauterizations to control flow. 
Complete arrest after one intra-uterine^faradic applica- 
tion. Subsequent lessening of hyperplasia by negative 
catUerixation, — R. A., married, aged 26, was seen in 
private practice, July 30, 1888, She had been perfectly 
Well since last pregnancy, two j^ears ago, until July 8tli, 
when her ordinary menstrual flow came on as usual. 
This has continued ever since (twentj'-two da} s). She 
loses much blood and has a great deal of pain. The 
patient was unable to assign a cause for her condition, 
which was possibly due to a miscarriage. The uterus 
measures three inches. Positive cauterization was used, 
eighty milliamp^res, for four minutes. 

August 1st. Less pain, but only a trifling diminu- 
tion of the bleeding. Positive cauterization, one hun- 
dred milliamp^res, for four minutes, was again used. 

August 6th. The bleeding continues. A strong 
faradic current was now used for five minutes, with the 
negative pole intra-uterine. 

August 8th. The bleeding ceased entirelj'- on the 
afternoon of the first faradic application. The same 
current was again applied to reduce the size of the 
uterus. 

August lOth. No bleeding. Pain about the back. 
Negative cauterization to reduce size, one hundred mil- 
liamp^res, three minutes. 

August 12th. There has been but a slight discharge, 
due to the cauterization. Faradic current, five minutes. 

The patient remained in excellent condition until her 
next menstruation, August 26th, which was so profuse 
that ergot was prescribed. This failed to control it 
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even with large doBes, until, on tlie ninth day of the 
flow, the fatadic current was again applied, followed by 
complete nrrest in two hours. Dnring the next inter- 
menstrual period two positive cauterization a were made 
to reduce hyperplasia. 

November 16th. Patient perfectly well. Menstrual 
periods last only four days. 

Case XII. Acute melrorrhagia of abariion foUoio- 
ing a probable metritis. Bleeding not arrested by gal- 
vanic applications, but controlled by faradic current. — 
R. T., aged 3T, was referred by Dr. Bradford for treat- 
ment at tlie Pennsylvania Hospital clinic ten days after 
a miscarriage. She was the mother of eight children, 
and had had two miscarriages. Since the birth of the 
last child, thirteen months before, she had not felt well, 
and had l>een bleeding profusely since the miscarriage. 
E.\aminatioii, October 4, 1888, showed os patulous, uterus 
enlarged, cavity three inches. Between that date and the 
18th she was given one positive and two negative canter- 
izations, of a strength varying from twenty-five to one 
hundred and fifty milliamperes. The bleeding con- 
tinuing, a strong faradic cnrrent (negative intra-nterine) 
was given with immediate reduction. This was repeated 
October 20tii. On the 23d she was entirely well, the 
cavity measuring two and a half inches, plus. 

Cask XIII. Recent exacerbation of long-standing 
menorrhagia. Temporary arrant after one positive 
cauterization. Complete arrest after one intra-uterine 
faradic application. — Mrs, M., aged 33, three cliildren, 
youngest two years old, applied to clinic at Howard 
Hospital in the fourtJi week of an attack of flooding. 
Menstruation regular, hut jirofuse and painful, followed 
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by profuse leucorrhoea. Examination showed uterus 
normal in position, os patulous, cavity three inches, left 
ovary sensitive. Fort}'^ milliampferes, positive, were ap- 
plied to the cavity. Two days later she reported great 
lessening in the flow. On the fifth day the flow had 
returned worse than before. She was now given a power- 
ful iutra-uterine faradic application, which caused com- 
plete arrest. A month later she reported herself in the 
best of health. 

Case XIY. Metrorrhagia of three months^ duration^ 
following abortion. Failure of ergot. Complete cure 
after two faradic applications. — Mrs. M. W., a .young 
married woman with three children, appeared at the 
author's clinic at the Howard Hospital three months after 
a miscarriage, having been bleeding continuously since 
that occurrence, in spite of the efforts of three physicians, 
all of whom gave her large doses of ergot. On the day 
before application she had saturated six napkins with 
blood, and, besides the bleeding, was troubled with bear- 
ing-down pains and aching in the left groin. Examina- 
tion disclosed nothing but a patulous os and a tender 
and relaxed uterus, which was not especiall}'^ enlarged, 
and was freely movable. An intra-uterine swelling 
faradic application caused an appreciable diminution of 
the flow, and a second application two da3'^s later com- 
pletely arrested it. There was no recurrence of any 
symptom. 

The following case, nevertheless, proved an exception 
to the rules of current choice laid down above : — 

Case XY. Post-puerperal metrorrhagia of one 
month^ 8 duration. No effect from one faradic applica- 
tion. Arrest after one positive cauterizatien, — Mrs. 
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8, B., aged 2!, ranrrieil two years, wits seen tit Hownrd 
Hospital clinic sis montLs after the birtli of a child. 
For one month there had been repeated attacks of uterine 
hemorrhage, accompanied by headache, derangement of 
stomach, and pain iu both ovarian regions. Examina^ 
tiou showed uterus in good position and freely movable, 
with n patnlons os and tender body. Right ovary quite 
Benaitive. A swelling intm-uterine faradic current was 
given, but two days later there was no change. A posi- 
tive cauterization of sixty milliamperes was now given 
for one minute, causing inci-eased pain and flow for three 
hours, followed by complete arrest and disappearance of 
all Bymptoms. Subsequent health perfect. 

Persistent Hemorrhages- — It is in the radical cure of 
persistent hemorrhages that Apostoli has led the way 
to most brilliant results, and in cases, too, that had been 
the opprobria of gynecologists. Others Iwfore him 
pointed out the hard slongh at the positive pole of a 
destructive galvanic current, and noted also the readi- 
ness with which ft retractile cicatrix followed the 
slough, but without bis massive currents in association 
with the monopolar application the real value of this 
important remedy would have remained undiscovered. 

The following cases were selected at the Pennsylvania 
Hospital ont-patient clinic for a trial of the method : — 

Case XVI. Menorrhagia with a marked hyperplasia 
of six years' duration. Complete cure after eight ap- 
plications, — E. B., a Russian, aged 45, the mother of ten 
children, the youngest of which was seven, applied for 
treatment April 4, 1888. She had been ill six years, 
suffering from irregular and profuse menstruation, occur- 
ring every two weeks, excessive in amount ami accom- 
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panied by severe pain in the back. Between the men- 
struations there was a constant white leucorrhoea. Patient 
weak and much reduced. 

Examination revealed the os patulous and cervix 
much congested. The sound entered three inches, plus. 
She was treated by various means until June Tth without 
material alteration of her condition. On this date she was 
referred to the author by Dr. Bradford, and negative cau- 
terization (in the absence of a proper positive electrode), 
tbirty-five milliamp^res, was used for seven minutes. 

June 16th. The day after application felt pains in 
uterus resembling labor pains. At the present time is 
free from pain and feels stronger. 

June 23d. Negative application, twenty milliamp^res, 
ten minutes. Remains about the same. On the 26th 
her period came on, lasting four da3^s. 

July 4th. The uterus is decidedly smaller. An ap- 
propriate electrode having been obtained, positive cau- 
terization was used, eighty milliamp^res, five minutes. 
This application caused some immediate pain. 

July 14th. Hemorrhage ceased the day after last 
application. Positive cauterization, seventy milliam- 
p^res, three minutes. 

July 19th. After last application had slight bleed- 
ing. Positive cauterization, eighty milliamp^res, four 
and a half minutes. 

July 26th. Since last operation has had no hemor- 
rhage, and her general condition is much improved. 
Ordered to report weekly for inspection. 

Her next menstrual period appeared July 27th, just 
one month and a day from the last. The duration of 
this period was but five days. There was no leucorrhoea 

IX 
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subsequent to it. Tlie next two periods were exactly 
a uiontli apart and normal in every respect. On Sep- 
tember 28tli the patient returned, complaining of pains 
in the bacli and limbs ; there had been no discharge. 
Positive cauterization, two hundred milliamperea, was 
applied four minutes. A subsequent study of the case 
proved that this application was entirely too severe con- 
sidering her improved condition. It was followed by 
pain and a brownish discharge, lasting six days. 

During October two applications of fifty milliam- 
pfereseach were given, the general condition improving. 

November 13th. Her daughter states that the iiatient 
is feeling much better. The full four weeks between 
her periods continued without bleeding or discharge of 
any kind. The last menstrual ]>eriod was unattended 
with the pain that had formerly troubled her. Dis- 
charged cured. 

Case XVII. Menorrhagia of five months' duration 
following miscarriage. Complete cure accompliished by 
the tine of three positive cauterizations.— Agnea Sharp, 
married, aged 22 years. No children; one abortion. 
Five months ago, while lifting a heavy tool-cliest, became 
sick and aborted a six weeks' fcetus. Since then inen- 
stniates every three weeks, losing a large quantity of 
blood for four days, accompanied by much pain. Has 
a constant leucorrliceal flow of large amount, white and 
tenacious, attended with pain in left ovarian region. 
Examination reveals uterus small, position normal, oa 
small, vaginal surface healthy, Sound enters two and 
a half inches and reveals a tender fundus. 

September 18, 1888. Positive cauterization, forty 
milliamperes, four minutes. 
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September 20th. Positive cauterization, forty mil- 
liamp^res, four minutes. There has been no pain since 
the day after first treatment. 

September 22d. Slight brownish discharge on the 
day after last application. To-day is feeling well. No 
treatment used. 

September 26th. Felt well until yesterday, when 
she had some pain. Positive cauterization, forty mil- 
liamp^res, four minutes. 

October 9th. Menstruation appeared October 1st, 
lasting four days, with lessened pain. Is now free from 
any discharge. No treatment. To return next month. 

November 1st. Menstruation appeared October 28th, 
lasting three days. Is entirely well at the present time. 





TREATMENT OF SITBINVOLUTION. 

In the subinvolutions unaccompanied by strilting 
hemorrLage, due to instrumental labors, miscarriages, 
and other causes of post-puerperal inertia, an intra- 
uterine application of electricity is fully as useful as in 
hemorrhagic cases. In recent conditions of relaxation 
or engui^ement the faradic current is quite snfBcieut. 
Tripier and Apostoli, indeed, have recommended t!ie sys- 
tematic employment of this agent as a prophylactic in all 
puerperal oases, but the author has a decided preference 
for nature's methods of nccomplishing the same result by 
the association of draintige and absorption with the con- 
traction. When the proper period for non-interference 
has passed it is time enougli to call upon art. 

In more chronic cases of subinvolution or hyper- 
plasia, when a lowly-organized connective tissue dis- 
places tlie uterine muscle, faradic currents will be found 
much less useful than galvanic. A single pole of either 
current is the method usually employed by the author, 
but some recommend a bipolar intra-uterine electrode 
for the faradic current in preference to the monopolar 
method. The following cases bear a similar testimony 
to those cited in the preceding chapter; — 

Case XVIII. Hecent suhinvolulion. Beduction to 
normal condition after Jive faradic applications. — Mrs. 
J. S., set. 26. Seen with Dr. Bmdford at the Pennsyl- 
vania Hospital. Sbe had bad two children and two mis- 
carriages, the last but ten days before her appearance at 
(164) 
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the clinic, and was complaining of pain in the back and 
tenderness over the whole abdomen. The uterine cavity 
measured four inches. Lochial discharge present. On 
this day an intra-uterine negative faradic current was 
given. Three days later she felt better, and the cavity 
was but three and a half inches. The treatment was re- 
peated on this occasion, and again on three subsequent 
occasions. After the fifth application the cavity was but 
two and a half inclies and the abdomen was no longer 
tender. 

Case XIX. Recent subinvolution. Complete relief 
in seven days. — Mrs. J. McL., a young married lady, was 
seen October 21, 1889. A still-born child had been de- 
livered instrumentally two months before. She had 
menstruated profusely two weeks after confinement and 
again a month later, and was troubled with leucorrhoea 
and pain in the right hip and back. Examination showed 
some bleeding, uterus well placed and movable, cervix 
short, OS patulous, cavity three and a half inches. She 
was given a powerful faradic monopolar application to 
cavity. 

October 23d. Flow continues intermittently. Cavity 
reduced to three inches. Faradic application repeated. 

October 25th. Slight flow continues. Cavity three 
inches. Positive cauterization of cavity, seventy-five 
milliamp^res, one minute, followed by faradic current. 

October 28th. No hemorrhage since last treatment. 
Cavity two and a half inches. Feels perfectly well. 

A month later she reported a continuance of good 
health. 




CHAPTER XIV. 



Apostoli lias recently called attention to tlie value 
of negative cauterization in tlie elironic cataiTiial dis- 
eases of the endometrium.* Before the issue of liia ad- 
dress upon the subject tbe author was convinced of the 
value of this application in those cases in which local 
treatment is imperative, and had been using it in doses 
of ten to thirty milliampferea with most satisfactory re- 
Bults, This justly celebrated clinician was, however,led 
to the use of much stronger doses (eightj- to two hun- 
dred and fifty iiiiniami>&res) aa the result of observations 
made upon this condition while treating fibroid tumors. 
Incited by his entliusiasticcommendation,! have recently 
put the method to the test of a large number of cases, 
and, although rarely using more than fifty to seventy-five 
milliamp&rea, have obtained results that almost wan-ant 
for it the claim of infallibility. Some of its advantages 
are: Easeof application, controllabilitj-, combination of 
a contractile action on the uterus with the local eflfect, 
and speedy results. 

We have in these ca^es all shades of deviation from 
a normal mucous membrane, varjing from a hyperaemic 
catarrh, with little or no change in the membrane, to a 
granular and eroded surface, with involvement of the 
Nabothian glands in the cervix, and infiltration of tlie 
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fibrous tissue of the body and neck. In the milder 
forms, evidenced mainly by a leucorrhoeal discharge 
from the cavity of the neck or body, the milder thera- 
peutic application of ten, fifteen, or twenty milliamp^res, 
negative, directly to the diseased part will frequently 
check a persistent discharge after two or three treatments. 
The following case does not differ materially from a 
number of similar instances observed : — 

Case XX. Endometritis with moderate hypertrophy 
of six months'* duration. Complete relief from discharge 
and subjective symptoms after three very mild negative 
intra-nterine cauteiHzations, — Mrs. A. W., aged 32, con- 
sulted me March 28, 1888. Six months before she had 
caught cold when moving, and had suffered from leucor- 
rhoea, headache, backache, and difficulty in walking 
ever since. At this time could go up-stairs only with 
great deliberation, owing to pain in stomach and back. 
On examination, the os was found to be patulous, with 
firm lips ; uterus slightly enlarged ; cavity, two and 
a half inches, plus. A negative galvanic application of 
ten milliampferes was made to cavity for ten minutes. 
Two days after (March 30th) she returned with the 
report that the leucorrhoea had ceased after her first 
visit, and that her head was much better. On this day 
she was given twenty milliamp^res, for ten minutes. 

April 6th. Negative application, ten milliamp^res, 
ten minutes ; uterus softer. Headache has ceased. 

April 8th. Negative application, ten milliamp^res, 
ten minutes. 

April 11th. Reports herself entirely well. The head- 
ache, mental confusion, and backache have entirely dis- 
appeared, and she can now ascend and descend the stairs 
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with comfort. The o8 is less patulous, but the uterus 
remains larger than normal. 

October 18tli. Has remained free from leucorrhcen. 
Examination shows uterus enlarged, but, as she says she 
is well, nothing further is proposed. 

In considering the apparent mildness of the appli 
tions whieh accomplished these marvelous results, 
should not be leti to think too lightly of the stimulating 
and alterative power of ten milliampcres of current 
when concentrated on the small surface of electrode in 
contact with the cavity. The same amount of current 
concentrated to a similar Burface contact on the exterior 
of the body would not only produce considerable pain, 
but a decided disturbance of the vascular supply of the 
surface also. This sensory disturbance is, of course, 
absent in tlie uterus, but the vascular irritation is doubt- 
less more pronounced. 

With distinctly hypertrophied and degenerated 
surrounding the uterine cavity and outlet the problei 
is different. Ilere a stimulation of the diseased lay< 
must precede their regeneration, and a scientific agenoj 
that will accurately and aseptically dissolve the morbii 
secretions, while at the same time stimulating a healthy 
reproduction, is a radical measure that commends itself 
even to the conservative mind. Such a surface-dissolv- 
ing agency we possess in accurately measured and timed 
negative cauterization, which, strictly localized to the 
diseased part bj' recent methods, constitutes the most 
scientific and rational application that could possibly be 
conceived. In cauterizing the tissue, it adds no new 
elements of a foreign character to it to act subsequently 
as irritants, but simply breaks up the tissue itself into 
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its chemical components, and those left about the nega- 
tive pole are quickly drained away or absorbed. The 
only disadvantage of the -negative cauterizations is the 
sanguinolent discharge that flows from the dissolved 
edges. In cases with hemorrliagic tendencies this may 
occasionally give trouble. 

This new electrical treatment of the conditions 
formerly regarded as " erosions " and " ulcerations " is, 
of course, a development of the older application of cup- 
shaped electrodes to the OS, just as intra-uterine swab- 
bing developed from the lunar caustic stick applied to 
the same part, but it is in an additional sense an advance 
on earlier methods by the adoption of accurate mensura- 
tion and control. 

With its incalculable usefulness in the cure of morbid 
conditions of the endometrium, even including early 
malignant disease in this situation, we should not fail 
to remember a possible danger arising from overuse. A 
heavy cauterization, with one hundred to one hundred 
and fifty milliampferes, lasting some minutes, is highly 
appropriate in the graver cases, especially those accom- 
panied by hyperplasia, but is not to be thought of 
in cases of mere catarrh, when ten to fifty milliamp^res 
can be made to answer. 

Not a little care should be bestowed also on the fre- 
quency of application in such cases, and in waiting for 
full results after a moderate number of applications have 
been made. Twice or thrice a week during one inter- 
menstrual period will frequently cure an uncomplicated 
case. 

Where the appearance of the cervix and the nature 
of the discharge indicate merely an endocervicitis, the 
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electrode should be insulated to within one and a qnarter 
inches of the end, and only the bare portion inserted 
within the canal. 

The following cases illustrate the treatment of these 
conditions with strong currents : — 

Case XXI. Ghronic, purulent endometritis of Jive 
years' duration. Complete relief after eight negative 
cauterizations. — E. L., married, aged 37, was seen first in 
private practice early in March, 1888. She had suffered 
from hemorrhage five years before, which had left her 
with a constant, abundant leucorrhcea of a greenish- 
white color and offensive odor. Menstruation was regu- 
lar, abundant, and attended with considerable pain. 
Examination showed an eroded os with thickened lips. 
Uterus two and a half inches, plus, anteflexed, and 
slightly hypertrophied. At this visit, thirty milliam- 
pferea, negative, was applied to the endometrium for five 
minutes. The odov from the discharge was so ofi'ensive 
as to necessitate opening the office windows, 

March 12th. Discharge clearer and less abundant. 
Negative cauterization, eighty miUiampferes, four min- 
utes. 

March 16th. Electrode introduced with greater ease. 
Negative cauterization, one hundred milliamptres, four 
minutes. 

March 18th. Negative cauterization, one hundred 
milliampferes, four minutes. Discharge clearer and much 
lesa offensive. 

March 20th. Negative cauterization, eighty milliam- 
pferes, three minutes. 

Her menstrual period followed several daj-s later, 
normal in amount and duration, and attended with less 1 
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pain than at any time for years. Several similar applica- 
tions were made daring the next intermenstrual period, 
when it was noticed that the discharge was much less- 
ened in amount and entirely free from odor. The second 
intermenstrual period was free from discharge of any 
kind. Eight months later the patient was seen, and 
stated that she had remained entirely well since. 

Case XIV. Endometritis, with bilateral laceration 
of cervix J eroded os, and menorrhagia. After seven 
cauterizations the os and cervix present a normal appear- 
ance. — S. M., a married woman, aged 42, referred by 
Dr. Bradford at the clinic of the Pennsylvania Hospital. 
She had had seven children and one miscarriage of a 
six months' foetus, the latter occurring two years ago. 
The patient was in the House Department of the Hos- 
pital, and sent to the dispensar}'^ by the courtesy of 
Dr. Westcott, who suspected a malignant disease of the 
cervix. Menstruation very profuse, returning every 
three weeks. On examination, the os shows bilateral 
laceration, with the anterior lip so greatly enlarged and 
eroded that a malignant growth was thought probable. 
Uterus hypertrophied ; sound enters three inches, plus, 
through a patulous os. 

July 19, 1888, treatment begun. During the ensuing 
month she was given one negative and three positive 
cauterizations of seventy to one hundred milliampferes. 
August 21st. She reported feeling better than for a 
long time. During September three additional positive 
cauterizations were given, of one hundred, one hundred 
and fift}'^, and sixty milliampferes. At the latter date the 
OS and cervix were firm, and nearly normal to both sight 
and touch. 
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Case XX II I. Chronic metritis offi ve years* duration. 
Reduction to normal size and disappearance of symptoms 
after five applications to cavity, — Mrs. M. S., aged 38, 
mother of one child 10 j^ears old. Five years ago had 
a miscarriage and has been ill ever since. SuflTers from 
pain in the right groin, which is sore and tender to 
touch. Menstruation every three weeks; flow normal, 
with severe bearing-down pains. Has a continuous 
intermenstrual backache and leucorrhoea. 

Examination November 26, 1889, showed an enlarged 
and prolapsed uterus, adherent to the right. Manipula- 
tion caused considerable pain. Os eroded and exuding 
muco-purulent matter; cavity three and a half inches. 
Forty-five miiliamp^res, positive, were applied to the 
cavity for two minutes. 

December 9th. Soreness and backache better. Posi- 
tive cauterization of cavity, forty-five milliamp^res, one 
minute. 

December 2Tth. Menstrual flow since last treatment 
unaccompanied by pain for the first time in five j^ears. 
Cavity three indies. Positive cauterization, forty -five 
milliamp^res, two minutes. 

December 30th. More pain than usual. Positive 
cauterization, forty-five milliampferes, two minutes. 

January 3, 1890. Uterus in normal position and 
freely movable, with but slight pain. Shortening and 
slight thickening in region of right broad ligament. 
Cavity two and a half inches, but some leucorrhoea 
continues. 

January ITtli. Menstruation at third week, again 
painless. Leucorrhoea slight. Positive cauterization, 
twenty-five milliamp6res, two minutes. 
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January 2Yth. Leucorrhoea more watery. Positive 
cauterization, forty milliamp^res, three minutes. 

February lOth. Menstrual flow normal and painless. 
Cavity two and a half inches. No leucorrhoea since last 
period. 

Case XXIY. Chronic metritis of two years'* durO' 
tion. Complete relief after three applications, Mrs. 
M. H., aged 31, was seen at Howard Hospital in July, 
1889. She had had eight children and one miscarriage, 
the latter two years before, since which she had been 
ailing. Pain in back, left side, and head, with abundant 
leucorrhoea. Walking difficult. Examination : Uterus 
hypertrophied, os slightly lacerated, cavity three inches, 
purulent discharge from uterus. Tenderness in both 
ovarian regions. She was given three negative cauter- 
izations of fifty milliamp^res each at intervals of one 
week. After the next period she reported complete re- 
lief of all symptoms, and the cavity was found to be but 
two and one half inches. 



CHAPTER XV. 



THE ELECTRtOAL TBSATMENT OF dmONlO INFLAMMATOK'^ 
DISEASES OF THE UTERINE APPENSAQEa. 

The judicious use of electrical currenta is destined 
to play an important part in tbo treatment of ovarian 
and tubal inflammatory tronliicB in tlie near future. With 
A reckleas disregard of the remote effects of removal of 
these important organs, both physical and mental, a school 
of young surgeons has recently arisen whose principal 
ambition seems to be to increase their list of laparotomies. 
After a superfieial examination, and without even mak- 
ing a diagnosis, tbey immediately proceed to perform 
an operation which results only possibly in a continn- 
ance of life and relief of the trouble, though certain to 
unsex the woman and leave iter a prey to the mental de- 
generations that seem to follow oiipho recto my. The ex- 
ti-avagance of this position will work its own downfall. 
That ablation or amputation is the only resort worthy 
of a surgeon is certainly a novel proposition, and admit- 
tedly niitenable in reference to any other part of the 
body ; until they demand, removal of the testicle for 
every case of orchitis or epididymitis we should look 
upon their present position with suspicion. A conser- 
vative reaction from this war-time in abdominal surgery 
may be predicted with confidence. 

That a removal of the appendages is occasionally 
required is very certain, but the author is not pre- 
pared to believe tli.it the thousands of cases annually— 
(17J) 
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reported present conditions that bring them within this 
class. 

Concerning the electrical treatment of ovaritis, sal- 
pingitis, and allied conditions it may be said that by this 
means a large proportion of the cases are absolutely and 
permanently curable. The necessity for patience and time 
in some cases is pronounced, but when we consider the 
importance of the results these should not be grudgingly 
given. Other cases are quiclily cured, particularly those 
presenting symptoms of ovarian congestion bordering on 
ovaritis, but it is only reasonable to suppose that such 
speedy results are an indication of but slight structural 
changes. 

In spite of the dogmatic assertions of many the dif- 
ficulties surrounding the dilQferential diagnosis between 
ovaritis, salpingitis, parametric inflammation with cellu- 
litic deposits, and early extra-uterine pregnancy is very 
great. That an abdominal section should be performed for 
the purpose of settling the diagnosis is nevertheless mon- 
strous. Not one of these conditions will be aggravated 
hy vaginal monopolar applications of the galvanic cur- 
rent, but, on the contrary, a number of cases, notably 
of ovaritis and cellulitic deposits, will be benefited and 
finally cured by it. Tlie existence of pus in a tube or 
elsewhere in the pelvis may be a contra-indication to 
this form of electrical application, but if so I have never 
had evidence of the fact. In Case XXVII a pus-tube was 
unquestionably emptied by an intra-uterine application 
with immediate relief, but it is not my usual practice to use 
the current to the cavity in cases of diseased appendages 
or of parametritis unless the evidences of an associated 
chronic metritis are pronounced, and not then before the 
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Burroiinding inflammation has been greatly I'ecl need by " 
preceding vaginnl appliciitious. Wlien these conditions 
are semiacnte it is well known that any intra-nterlne 
interference is liable to cause an aggravation and intra- 
nterinegalvano-chemical cauterization is probably no ex- 
ception. While this is so, 1 have frequently found a period 
in the treatment when a few j udicious though strong appli- 
cations to the cavity (seventy-live to one hundred milJiam- 
peres) followed by prolonged rest to be the one thing 
needful in completely curing the case, for we should not 
neglect tlie fact that the endometrium in many cases is 
the primary seat of the disease. 

I have had no experience with the faradic current in 
inflammatory conditions of the appendages, preferring 
the galvanic current instead. 

Case XXV. Ooarian congestion of aggravated type. 
Complete restoration of health after seven weeks' external 
treatment. — Miss X. Y., aged 21, a young lady from a 
neighboring State,was referred to the author by Professor 
Pepper. Since puljerty she had suffered from menor- 
rhftlgia until about one year before being seen. At that 
date tlie menstrual pain abated on the appearance of a 
continuous intermenstrnnl pain and tenderness in the 
region of the left ovary, wbicL presented a distinct swell- 
ing. The pain became so bad as to cause a coutinnons 
insomnia that resisted large doses of anodynes and im- 
paired her health so materially that ber attending phy- 
sician seriously considered the advisability of Battey's 
operation. She was admitted to the author's private 
sanitarium, February 23d, 1889, and, after a verification 
of the diagnosis of an enlarged left ovary, was placed 
ou percutaneous galvaniu currents passed from the ii 
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tegument over tbe ovary to the sacrum, together with 
general faradic stimulation and massage. She improved 
immediately, the swelling disappearing in the course of 
four weeks, and at the end of seven weeks she was dis- 
charged in Derfect health and with a decided increase in 
weight. 

In the more serious ovario-tubal inflammations of 
married women, on the other hand, the histor}^ is by no 
means so succinct. Here long-continued treatment is 
often the price of success, and in the case of such poor, 
hard-workiug women as in the following instance it be- 
comes a serious question whether removal of the ai>- 
pendages would not be best. The history illustrates, 
nevertheless, what can be done, even under the unfavor- 
able circumstances of a woman compeile<l to do all the 
work of a large family: — 

Case XXVI. Prolapsed ovary surrounded by adhe- 
sions and indurations of four years^ standing. Uterus 
hypertrophied^ displaced laterally, and exquisitely sensu 
live. Complete relief after five months'^ treatment^ foU 
lowed later by relapse, — E. C, aged 26, married, a native 
of Poland, was seen, with Dr. Bradford, at the Penns3^1- 
vania Hospital clinic. She had had three children and 
one miscarriage, the last pregnancj'^ four jears ago, since 
which time she had been in continuous pain and had 
grown progressively worse. For the last four weeks 
has been particularly bad, a sanguineous discharge hav- 
ing been constant. There is absolute dyspareunia, and 
any jar causes intense pain. Menstruation has been 
regular, normal in amount, attended with severe floodings 
after pain, followed by scanty, 3'ellow leucorrhoea. She 
had declined operation. 
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Examination showed uterus enlarged, somcwiifit ante- 
fiesed, and with fundus displaced to the right. Sound 
enters three inches with dilficulty, producing excruciat- 
ing pain. To the left of the fundus a mass is made out, 
consisting apparently of the ovary hound down hy ad- 
hesions. The piLtieut's physiognomy indicated intense 
suffering at evury step. Treatment ; positive cauteriza- 
tion to the cavity, forty milliampfcres, three minutes. 
This was suhaeqiiently increased gradually to seventy 
milliamph-es to eheck hemorrhage and reduce the uterine 
hypertrophy. After the third application she felt much 
better and had no further hemorrhage. After the tenth 
application, which had been progressively reduced in 
strength until but ten milliamperes were given, she had no 
pain whatever, the uterus measured but two aud a half 
inches, and the mass to the loft was scarcely disceniible. 
At this time a very severe examination was required to 
give her pain and the treatment was changed to negative 
vaginal applications of thirty to fifty milliamperes, which 
was kept up at intervals for about three months, making 
the treatment five months in duration, at the end of 
which time she was discharged practically well. Four 
months later she was seen by appointment, and it was 
learned that she had continued to feel even better, liav- 
ing maintained marital relations without pain and done 
all the work for a large family. Examination, which was 
made m the presence of Dr. J. M. Baldy and was verified 
by him, showed the uterus normal in size and freely 
movable with some pain. Fundus in a normal position. 
A mass resembling a tube is still felt on the left, but 
]iain on pressui-e. She was rosy and hearty, and 
claimed to be entirely well 
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A month later it was learned that this case had a 
slight relapse, and three months later a severe one, 
doubtless due to excess and bad personal hygiene. 

This case may yet be compelled to submit to the 
knife, owing to the impossibility of securing the proper 
adjuncts to treatment, but the two following cases are a 
distinct refutation of the claim that operation alone can 
cure this condition: — 

Case XXVII. Inflammatory disease of uterus and 
appendages^ with probable pyosalpinx. Three negative 
cauterizations of the uterine cavity, and four negative 
vaginal applications. Profuse discharge, probably from 
tubes, after third intra-uterine application, followed by 
complete recovery and subsequent pregnancy, — Mrs. K. 
D., aged 28. Was regular until her only pregnancy, five 
years ago, since which time she has felt badly, having a 
sharp pain in both ovarian regions, with a sensation of 
something falling. Menstruation irregular and flow slight. 
No leucorrhoea. Examination showed enlargement and 
fixation of uterus, and fullness in region of both broad 
ligaments. Condition verified by Dr. Constantine Goodell. 
She was placed upon negative vaginal applications, thirty 
to forty milliampferes. After the second visit a consider- 
able intermittent leucorrhoea was noted, and the uterine 
surroundings were less boggy, showing cellulitic deposits 
more plainly. The cavity was now ascertained to be three 
inches, and was cauterized with thirt3'-five milliamp^res, 
negative, repeated five days later. After the second 
cauterization an offensive, chocolate-colored discharge 
appeared, followed by menstruation, and later by a 
watery discharge. A third intra-uterine negative appli- 
cation of thirty-five milliamp^res was fgllowed by cramps 
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and an intermittent copious discharge of pus, evideiitly 
from the tulws, followed by iiniuediate reliuf of ]Hiiii and 
alt Byniptoms. Subsequent health good. Duratiou. of 
treatment three weeks. As a proof of a practical 
reatoi-ation of function in the tubes and ovaries of thia 
patient, she became pregnant two months after the cee- 
sation of treatment. 

Case XXVIII. Salpingitis of one yearns duration, 
Recooery after eight negative vaginal applications, fol- 
lowed by immediate pregitancy. — Mrs. S. J., aged 32, 
four children, three miscarriages. Has been in Lad 
health since birth of last child, one j-ear ago. Three 
weeks after conflnemeut had an abscess opening into 
vagina, and has been suffering with be.iring-tlown sensa- 
tions and pain on micturition, and in left groin and 
back since. Menstruation regular and without much 
pain. Lencorrhoea abundant at times, white, and tena- 
cious. Examination showed perineum intact; uterus 
well forward and adherent to left. Left tubal region 
boggy and tender. She was placed upon negative va- 
ginal applications of sixty milliampferes, three minutes 
in duration, twice a week. There was a progressive im- 
provement, and she was well after the eighth application. 
Cessation of trentnient wns followed by a prompt con- 
ception, and when patient was last seen she was five 
montlis pregnant. 

Tlie method of treatment adopted by the author, 
will be noted, is tliat of a direct correction of any exist 
ing endometritis in all cases when possible, asaocinte 
■with, and generally preceded by, vaginal applicatioi 
This is also tl)e method of Apostoli, with the additioi 
of painless faradic currents for the more acute symp> 
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toms and vaginal galvano-pnnctnre for the more obsti- 
nate cases of hydro- and pyo- salpinx. This 
author's latest deliverance upon this subject 
is contained in an extremely interesting intro- 
duction to Bigelow's ** Gynaecological Electro- 
Thei-apentics." Special care is advised in 
reference to the intra-uterine applications in 
avoiding acute conditions and too frequent 
treatment. Puncture is indicated when the 
intra-uterine applications fail, his patients 
affirming that, though the punctions are 
more painful, they are much more efficacious, 
because one punction alone often gave more 
comfort than many intra-uterine applications. 
It is also indicated when a fluctuating 
tumor presses into the vagina and demands 
rapid evacuation. One-half a centimetre only 
is advised, deep punctures being dangerous, 
the patient being in bed and placed on anti- 
septic precautions. 

Goelet uses a trocar and canula (Fig. 37) 
somewhat similar to Gehrung's, with the 
difference that it is but one way, and is made 
of platinum to fit it for use as a positive 
pole. The instrument represented in the 
cut has a platinum canula of No. 4 French 
catheter-scale. The shaft is covered with 
an adjustable sheath, A^ of hard rubber for 
insulation. This may be fixed at an}' point 
by the screw, B, and the degree of penetra- 
tion limited. At G there is a three-way stop-cock, and 
at D a connection for an irrigator, as well as a socket for 
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ia exceedingly striking. The only proper methods of 
trentment are tliose directed to the cure of the causative 
conditions, full details of which may be found elsewhere 
under appropriate headings. 

2. Menorrhalgla. — Menstrual pain; dy&menorrhrea. 
— The list of pathological views that have been advanced, 
in accounting for what is usually called dj'smenorrluB* 
is somewhat extended, even when the term is restricted 
to the uterine type of painful menstruation, excluding 
ovarian and inflammatory pains Hnd true neuralgia. 
Those most prevalent at the present time are, on the 
one hand, the mechanical theory of obstruction from 
stenosis or flexion, which may be called the Marion 
Sims theory, and, on the other hand, the pamnietritia 
theory of Schultze. As to the first, it ia not sufficiently 
well known thiit this latter observer has completely 
upset the obstructive or roeehanical theory by demon-' 
strating that a sound mny be passed during the crisil 
of a supposed example of accnmulation without ei 
countering fluid. Such n theory is also weakened by 
the examples of stenosis and anteflexion that occur with- 
out painful menstruation. Yet Schultze's theory of 
para- or pevi- metric inflammation as a cause is not by 
any means satisfactory. That it has failed of practical 
(icoeptnnee by those even who advocated it is shown by 
their adherence to dilatation as a means of ci 

In that excellent picture of painful menstruatii 
contributed by W. Gill Wylie to the " American Systei 
of Gynecology," another pathological condition 
gcsted — hypersesthesia of the endometrium. That an 
hyperiestlietic condition of the cavity does exist in these 
I think any one who has passed a sound into thei 
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will admit. The exclamations of pain when the internal 
OS is passed are most characteristic, and, in cases where 
a proper gentleness has been observed, must be other 
than normal ; yet there are certain facts which indicate 
that hyperaesthesia is but one of the conditions present. 
In a typical attack of painful menstruation the first 
thing to appear is the pain, which precedes the flow by 
an appreciable interval. How a mere hyperaesthesia of 
the endometrium can explain this does not appear clear. 
In the great majority of such cases the pain ceases, in 
part or altogether, after the flow has been established, 
and it is this fact particularly which has intrenched the 
believers in the purely mechanical or obstructive nature 
of the trouble, which, in its boldest form, attributes the 
pain to a damming up of the menstrual fluid by a too 
narrow outlet, through whicli it is forced by a " mimic 
labor," To Schultze's demonstration of the absence of 
an accumulation, which is corroborated b}^ an absence of 
dilatations above the alleged stricture, may be added an- 
other argument against this latter view, in the fact that 
analogous conditions of stricture, as in the male urethra, 
are not attended by premonitory pains, but by greatest 
pain during the actual flow. The "mimic-labor" illus- 
tration is inappropriate for the same reason. Finally, 
the non-existence of a fibrous mechanical stricture is 
proven by the fact that ether will relax the apparently 
stenotic internal os sufficiently to permit a large dilator 
to be inserted. 

A better explanation of the etiology of painful men- 
struation is that which regards it as almost entirely a 
neuro-muscular phenomenon. The attempt at the per- 
formance of an important function while either the nerve- 
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centres in the cord or the uterus itself are in an unpre--" 
pared condition results in pain. If the trouble is in the 
uterus the pains assume a nnturc tlint the patients them- 
selves have accumtoly described aa "cramps." In a 
paper read before the Philadelphia Obstetrical Society, 
December 5, 1889, the author proposed for this con- 
dition the name of a menorrhepasm. That the spasm 
alone is the parent of the pain rather than retained ex- 
cretion is more than likelj, an associated sequence being 
an inhibition of the excretory act until relaxation has 
occurred, 

Menorrhspasm, in brEef, may be said to be a nenro- 
myotic storm of the uterine neuro-muBcular apparatus, 
which renders the excretion of the menstrual fluid tem- 
porarily impossible. Its exciting cause may be either 
lack of development of the organ or morbid conditions 
of the endometrium, while its remote causes are traceable 
to all those influences in modern society which hinder 
the proper development of animal life in young womeu. 

That a spastic muscular contraction, most noticeable 
at the internal os, usually accompanies the menorrh- 
spasm is undoubted, and there is reason to believe that 
the contraction may be excited by the sound between 
periods. The predominance of eircnlar flhres at the in- 
ternal OS, which is clearly shown in the accompanying 
cut (Fig. 38} from Barnes' " Diseases of Women," offers 
a ready explanation of tliis. 

If such views of this condition are correct, it be- 
comes evident at once that a better name than di/s- 
menorrhcea (difficult menstruation) should be used in 
describing it, particularly since this term at ouce sug- 
gests mechanical conditions only, with the harsh trea 
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ment appropriate to sncli. At ttie meeting referred to, 
the Author, while advocating the view that the causative 
condition was a menoFrhapaem, urged the general use of 
the merely symptomatic designation, menorr/ialgia (men- 
strnal-flow pain) in preference to dysmenorrUtea, as, in 
itself, involving no theory. 

Accepting the nenro-muscular view of the cause of 
tUese pains, the oneness of the pathological condition in 
all cases is at once apparent, the differences being only 
matters of degree. lu the oue case, the neuro-rayotic 
storm is but a danger-signal pointing to a neurotic con- 
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etitution, vasomotor disturbances, spinal irritation, ab- 
dominal torpidity, or even merely habitual constipation ; 
the attempt at the performance of a high fiuiction in tlie 
presence of these disabling conditions resnlting in pain. 
Given a high degree of uterine nenro-mHsculnr inca- 
pacity and the spastic spasm occurs in the absence of 
these allied conditions, rendering direct local treatment 
imperative for its relief. 

We have, then, a simple and convenient division of 
eases of menorrbalgia into those not requiring local 
treatment and those in which local treatment is ncces- 
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Bary. Tlie dictates of common sense unite with the 
high obligations of the physieinn in urging liim tp 
assign all eases of menorrbalgia in virgins to tiie former 
class, at least until lie lias demonstrated by a failure 
of general methods that a local examination is impera- 
tive. Tlie aiitlior cannot too strongly condemn the gen- 
eral iiabit of liasty examination in these cases, — a habit 
that is a direct sequence of the ultra-mechanical views 
of the day. 

Menonlialgia of the lesser degree, and even the most 
painful form, when accompanied by derangements of 
the nervous system or of the abdominal viscera and un- 
accompanied by organic uterine disease, is best treated 
by percutaneous galvanic applications, abdomino-dorsal, 
or even merely spinal, the dose varying from ten to sixty 
milltnmpferes, pro re nata. Large, well-moistened elec- 
trodes, and the gradual manner, without aliocks, should 
be used. Tlie following eases may be taken as illustra- 
tions, the one first cited being the means of originally 
directing my attention to the value of the constant 
current to tlie spine in this complaint :— 

Case XXIX. Menorrhalgia of some yearn'' duration. 
Relief under spinal galvanic applications. — Miss S. F., 
set. 30, received eight applications of the eontinnons cur- 
rent to the spine at the electrical clinic of the Oitho- 
piedic Hospital, during a period of two months, for a 
nervous affection. During this time she reported to me 
that her menstrual periods, which had given her i>ain 
for years, no longer troubled her, and that there was 
also an increased flow. This was before the days of tlie 
meter, but the current strength was probably in the 
neighborhood of twenty milliamperus, with the positive 
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pole at the nape of the neck and the negative at the 
lumbar region. 

Case XXX. Menorrhalgia and lateral sclerosis. 
Lessened pain under spinal applications. — M. McB., aet. 
20, was receiving triweekly applications of the galvanic 
current to the spinal region for pronounced spastic 
paralysis. After several months' treatment she volun- 
teered the statement that she had less pain at her 
periods. Her weight also began to increase at this 
time, gaining three pounds in two months. 

Case XXXI. Menorrhalgia with scanty flow. Com- 
plete relief under spinal applications. — Miss K. S., set. 
18. Began menstruating at sixteen. The flow had 
always been scanty and attended with pains across the 
back. Weight, ninety pounds. The constant current 
was applied to the back every other day, as described, 
the situation of the electrodes being so shifted as to in- 
clude one region after another in a stabile action. The 
next period was painless and showed an increased flow. 
At the end of a month the weight had increased to 
ninety-five pounds. The treatment was discontinued 
as succeeding periods were almost entirel}^ free from 
pain. 

Case XXXII. Menorrhalgia persisting after preg- 
nancy. Improvement under spinal galvanic applica- 
tions. — Mrs. E. S., aet. 22, who had been under my care 
for ovarian pains, returned six months after the birth 
of her first child, suffering from an aggravation of a 
dysmenorrhoea that had troubled her throughout her 
menstrual life. The cervical canal was patulous, and 
uterus normal. Applications of the constant current 
to back were made twice a week for two months, with 
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were m»de, followed by a perfectly painlees period. 
luoiitli.t later tbe patient reported perfect health and 
continued immunity from pain. 

Case XXXIV. Menorrhalgia and endoTnetrilis, ag- 
graualedbyvtarriage. One mild cauterizalion ^followed by 
pregnancy and subsequent good health. — Mrs. S. Z., aged 
SG, married six months. Since puberty has had menor- 
rhalgia, the periods apirearing every five weeks and last- 
ing three weeks. Dnring the first week has pain only, 
with free flow and clots during the second aiid third 
weeks. LeueorrhtEa remaining a week, white and vo- 
luminous. Walking almost impossible. Examiuatiou 
showed nterua low, virginal, retroverled but movable. 
Sound inserted to uorraal depth with much diffi- 
culty. Siie was given an iiitm-uterine negative appli- 
cation of twenty-five milliampferes, five minutes. This 
was followed by relief of pain. A month later 
she became pregnant, and was delivered at term of a 
healthy boy. Subsequent menatruatioii normal and 
painless. 

Case XXXV. Menorrhalgia and endometritis of 
three years' duration. Great relief after one premen- 
strual positive cauterization. Complete relief after four 
applications. — Mary K., aged 32, married. Had had one 
child; no misearviages. Since bittli of child, three 
years ago, has had severe pain during menstruation, 
heginning two days before appearance of flow. The dis- 
charge is slight and pale for one day and more abundant 
Buhseqnently, accompanied by large, firm clots. The 
periods appear sometimeB twice a month, are excessive in 
amount, and painful throughout. Has moderate amount 
of leucorrhoia, yellow in color. Has intermenstrual 
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pain in sacral region, bnt locomotion is not affected 
except immediately after menstrual period. 

Examination revealed a stellate laceration of tlie 
cervix, movable uterns, and os covered with a profuse 
discharge. Sound enters three inches plus. She was 
given a positive cauterization of cavity, seventy milli- 
ainp5res, four minutes. Two da3's later the menstrual 
flow appeared, and was less painful than at any time for 
three years. During the next intermenstrual period she 
was given three additional cauterizations of sixt3'-five 
and sixty milliampdres, the second period appearing at 
the fourth week, normal in character, and with but slight 
pain. The cavity was now ascertained to be but two and 
a half inches. Subsequent inquiries showed a continu- 
ance of regular and painless periods. 

3. Intermenstrual Pelvic Neuralgia. — A persistent pain 
in the groin or iliac region, unassociated with other evi- 
dence of disease in the organs accessible to examination, 
may be safely ascribed to a neuralgic affection of tlie 
nervous supply of the pelvis. Much attention has re- 
cently been bestowed on the causal relation of normal 
and diseased ovaries to this pain, and a great mass of 
operative experience has accumulated to shed light upon 
the subject. As an observer of these cases after the 
performance of laparotomy, I am inclined to think thnt 
only those are bettered in which unequivocal evidence 
of organic disease existed prior to the operation, or in 
which a hysterical condition predominated, rendering the 
patient amenable to the profound mental impression of 
the i)rocedure. It is not rational to expect to cure a 
more or less intense neuralgic pain in this region, even 
when it is apparently situated in the ovary itself, by a 

18 
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removal of this organ, for no analogous operation in 
any part of tlie body is attended by such results. It 
should be remembered that the ovarian nerves terminate 
in the ovary, and their removal is no more likely to cure 
the pain than is removal of the teeth of the lower jaw 
for neuralgia of the inferior dental nerve. If the nerve- 
trunks concerned in the pain could themselves be ex- 
sected, there would be a certain relief for some mouths 
or years, at least, as has been well proven by operations 
on the nerve-trunks of the face. A close examination 
of many of these cases of pelvic neuralgia will show that 
strictly neuralgic pain is rarely situated in the ovary. 
It is more often in the lower portion of the abdominal 
cavity, in the pelvic bone, or in the anterior crural dis- 
tribution on the thigh. Tenderness, on the other hand, 
is more likely to be limited to the ovary itself or to the 
nerves in its close proximity. 

Unfortunately, the electrical treatment of the gi-nver 
cases of pelvic neuralgia is no more likely to perma- 
nently cure them than is oophorectomy. Such cases are 
closely analogous to the worst forms of tic-douloureux, 
and, like them, are likely to remain among the opprobria 
of medical science. While this is true of the more pro- 
found neuralgias of this region, as of others, it is also 
a fact that there are very few cases that are not more or 
less benefited by the systematic emplo3'^ment of the gal- 
vanic current through the skin or of vaginal faradic 
applications, some cases being undoubtedly cured. The 
method best adapted to the purely neuralgic type is the 
abdomino-dorsal application (p. 103), the negative pole 
being anterior. 

There are also less profound neuralgic conditions 



INTERMENSTRUAL PELVIC NEURALGIA. 195 

(and these make up the bulk of the cases) in which the 
pain is strictly limited to either the ovary or its imme- 
diate neighborhood — cases of true overalgia, which, 
when associated with tenderness, are frequently mis- 
taken for ovaritis. These cases, as a rule, are quickly 
relieved and cured by either abdomino-lumbar or vagino- 
abdominal applications of either current, accompanied 
by proper regulation of the bodily functions. It is pos- 
sible that a subacute ovaritis does at times exist and 
yield to the treatment, and certainly none better could 
be thought of. 

The possibility of a neuralgic condition in the pelvis 
being due to disease of the cord should never be lost 
sight of. Gynecologists are too prone to forget that 
the pelvis is supplied with spinal nerves almost as richly 
as any other part of the body, and that it may be the 
seat of pains due to systemic diseases of the cord, local- 
ized meningitis, etc. I have observed evidences of one 
or another of these conditions in several cases referred 
to me after the removal of normal ovaries, the pain tliat 
the laparotomy was designed to cure still persisting. 
The failure of this operation to relieve the pain is, under 
such circumstances, inevitable. One of these cases was 
so striking as to deserve relation in detail : — 

A young married lady from a Western city consulted 
me several weeks after one ovary had been removed by 
an eminent operator in New York City. Previous to the 
operation, it was said that a small tumor was diagnosed, 
but the section only revealed an enlarged ovary, which 
was removed. The condition which the operator souglit 
to relieve, and which still persisted, was a stiffness of 
the lower limbs that almost amounted to an inability to 
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walk, and a more or less continuous pain in the left il 
She had l)een in tliis condition fifteen years, having been 
nt first totally parnlyzetl in the lower limbs. During 
these years sbe bad borne several healthy children, and 
the singular part of the case was that she walked well 
and was free from pain during each pregnancy, and to a 
mnch lesser extent during each menstrnal fiow. At this 
time her uterus was normil w'th merely some relaxation 
of the vagina. 

An examination ftl 1 w 1ml h wed a decided 
spasticeondition,with xg t 1 j t II phenomenon, 
foot-clonus, and cont t f th cT.lf muscles. The 

limbs were slightly at |l llut | d d well to both 
cunents. It was clear from these facts, and the absence 
of pressure symptoms as shown in the electrical reac- 
tion, that pelvic pressure or irritation was gniltless of a 
causative relation to the case. The symptoms pointed' 
clearly to an organic change in the lateral columns andi 
meninges of the lumbar enlargement of the cord. 

The moral to be drawn from cases such as this 
forcible one. We should be exceedingly distrustful of 
hasty diagnoses when dealing with persistent pains ia 
the pelvic regions as in any other part of the body, and 
should not fail to employ the more simple neurological 
means of examination before arriving at conclusions, 

4. The Pelvic Pain of Hysteria. — When a diagnosis of 
hysteria has been made in a case presenting symptoms 
of pelvic pain, the question arises : Shall the patient be 
treated locally as well as generally? The importance 
of a general treatment of the individual by secli 
rest, electricity, and massaj^e, or by the two latter agentSj 
combined with exercise and menial diversion, cannot !»■ 
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underrated — especially when employed with the thor- 
oughness only possible in a well-equipped private insti- 
tution. I have, however, noticed that the association of 
a direct local treatment of the affected part of the body 
with this general treatment is frequently necessarj^, and 
tliat those so treated respond more quickly to the reme- 
dies. This is equally true of hysterical pelvic neuroses 
as of hj^sterical aphonia and hysterical paralysis, and one 
is led to suspect a direct action of tlie peripheral stimulus 
on the disordered volitional apparatus. 

But local treatment in this class of cases does not 
demand tlie scientific exactness requisite in the success- 
ful treatment of organic conditions. Internal applica- 
tions are usually unnecessary in pelvic cases, as in laryn- 
geal cases of hysteria, equally successful results being 
obtained from external percutaneous applications of 
whichever current is most convenient. Here, as always 
in this protean disease, it is the operator rather than the 
method that determines the result. While local applica- 
tions to the apparent seat of disease are generally best, 
a careful discrimination should be used in omitting this 
part of the treatment in most cases occurring in erethistic 
subjects. Any kind of local treatment is at times harm- 
ful, as tending to fix and deepen the patient's attention 
upon an organ or function already affected by imdue 
introspection. 



CHAPTER XVII. 

THE ELECTRICAL TREATMENT OF UTERINE DIBPLACSMENT8. 

Flexions. ^The rationale of tiie recently recom- 
inoiiili'il iiiotlioil of cori'ecli Lit; flexions ivitli the faradic 
current i^ ba^iuil ujion tiie view tliiit tlie uterus is a mus- 




cular tube wliicli may lie atropliied or relaxed on one J 
side, permitting a bending at the point thus weakened. J 
Tlie rapidly successive faradic current is applied di-l 
rectly to tlie uterine muscle -nith a view to stimulating'! 
the entire organ into a contraction that, for tlie time a 
(19S)' 
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least, will correct the deformity and lessen any engorge- 
ment accompanying it. This is done either after the 
monopolar method, the negative pole within the uterus 
and the positive as an abdominal dispersing pole, or the 
bipolar method of Apostoli is emplojed (Fig. 39). As 
these cases usually present difficulties in the insertion 
of the smallest sound, the usefulness of a more or less 
clumsy bipolar electrode is frequently limited. The 
necessity for flexibility is apparent, and in the bending 
these instruments are liable to crack, admitting moisture 
that tends to short-circuit the current. My experience 
with either form of farad ic application, used alone in a 
case, is at present too limited to be of value. 

In retroflexions we almost invariably have h3'^pertro- 
phy — doubtless partly a cause and parti 3' an effect of the 
flexure. In the treatment of such cases, I have had at 
times excellent results by a combination of the effect of 
reposition and galvano-chemical cauterization of the 
cavity, followed by the temporary use of the antiseptic- 
wool tampon. Rest in bed immediately following the 
application is to be enforced, if possible, and the whole 
repeated a week later. During the course of such 
a treatment the faradic current may be used as an 
important auxiliary. 

It should not be forgotten that endometrial inflam- 
mations may at least be associated with both retro- 
flexion and anteflexion, calling for intra-uterine treat- 
ment in the absence of symptoms of acute tubal trouble, 
as in the following example : — 

Case XXXYI. Sharp antefiexion following exertion 
in a case of endometritis. Failure of reposition. Com' 
plete and permanent correction as a result of four posi* 
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Hve cauterizations. — Annie K., set. 21, single, applied for 
treatment at the gynecological clinic of the Pennsylvania 
Hospital, Out-Patient Department, October 30, 1888. 
For two months there had been a constant leucorrhoea, 
tenacious, yellow, and voluminous. One week ago, while 
lifting a wash-boiler, felt a severe pain in the back ac- 
companied by nausea. Since then has been prostrated, 
with pain in the back and painful locomotion. Men- 
struation has been regular, small in amount, and at- 
tended with severe pain during the first two days. 

0CT.30. 1888 
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Fig. 40. 



Examination showed uterus sharply anteflexed (Fig. 
40). Cavity measured two and a half inches, plus. 

On this date Dr. Bradford inserted the sound and 
brought the fundus to a normal position. Injections of 
hot water and potassium chlorate prescribed. 

November 1st. Uterus in slightly better position. 
Fundus again replaced. 

November 6th. Uterus almost in original abnormal 
condition and subjective symptoms not 'relieved. Re- 
ferred to the author for treatment. Positive cauteriza- 
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tion, eighty milliain lucres, two minutes. The electrode 
was bent to the proper curve (see curve of October 30th, 
Fig. 40) and inserted witli some difficult}-. 

November 8th. Slightly better position. Positive 
cauterization, fifty-five milliamp5res, three minutes. 

November 13th. Had a sanguineous discharge last- 
ing three days. Straighter sound enters with ease. 
Positive cauterization, fifty milliamperes, three minutes. 

November 20th. Felt badly for two days after. appli- 
cation ; on the fourth day felt perfectly well, and has 
done so since. Positive cauterization, thirty-five milli- 
amperes, three minutes. 

November 22d. Cavity much straighter. Positive 
cauterization, forty milliamp5res, two minutes. Sub- 
jective symptoms have disappeared. 

November 24th. Electrode of normal curve inserted 
with ease (see cut. Fig. 40). Positive cauterization, 
twenty milliamperes, two minutes. 

November 21th. Patient remains well. Uterus in 
normal position. 

December 8th. Position remains normal. Menstrua- 
tion appeared on the 4th instant, lasting three daj^s, 
without pain. 

In the absence of either endometritis or metritis 
such current doses would be, of course, improper, but in 
cases characterized by atrophy of one side of the uterus 
— the side toward which the bend is directed — it is cer- 
tainly proper to employ galvanic currents of ten to 
thirty milliamperes, for it is well known that this 
current is most efficient in the stimulation of wasted 
muscular tissue. 

A most important point to remember, however, is that 
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there can be no doubt of tlie coiTectness of tlie recent 
views of tke cansation of many cases of acquired flexions 
and other displacements wliieh attriljute tlie deviations 
to old inflammatory adbesions of the uterus to iieiglilior- 
ing parts. The whole trouble is really external to tlie 
uterine body. In aiich cases (in the absence of hypei'- 
trophy or endometrial catarrh) intra-uterine treatment 
cannot be other than meddlesome. Here, vaginal ap- 
plicntioHS, sometimes of higli powers, are most effect- 
ive iu loosening dense adhesions and removing pain and 
discomfort. 

Versions and Prolapse. — There is likely to be n con- 
sideriible future to the electrical treatment of displace- 
ments due to relaxation of the muscular bodies tlint 
maintain the uterus in a normal position, but at present 
tlie subject is somewhat theoretical. Dr. A. L. Smith 
{American Journal of Obstetrics, Jane, 1888), in an 
elaborate review of the subject, lays particular stress on 
tlie existence of muscular fibres in the so-called liga^ 
inents of the uterus, as well as ou tlie importance of tone 
in the vaginal muscular tube in the maintenance of a 
normal position. From this point of view the condition 
present in displacements is a muscular insufllcicncy, 
varying in degree from simple weakness of tlic muscles 
to their complete disappearance from atrophic degenera- 
tion. If this be so, it is obvious that mechanical Bni> 
port alone can do no more for tiieir relief than can 
ortliopffidic ap|)aratus alone in the treatment of analo- 
gous extem.ll muscular dystrophies. The rational treat- 
ment is a combination of artificial support and gymnastic 
exercises. As to which feature of tlie treatment shonld 
preponderate is not difficult to decide. The experieiu 
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of orthopaedists is, that a rigid support, while often most 
convenient and frequently curative, is yet liable to cause 
increased weakness of the muscles that are not in use. 
The gymnastic exercises (inclusive of farad ic stimula- 
tion), on the other hand, are less liable to abuse, although 
not removed from the possibilit}' of producing local 
exhaustion from too great an excitation. 

The application of these rules to the treatment of 
muscular weakness of the vagina is very easily done. 
If the weakness has stopped short of total disappearance 
of the muscular fibres, a more or less forcible contrac- 
tion can be obtained by either the faradic or galvanic 
current. In the galvanic application the negative pole 




Fig. 41.— Author's Bipolar Vaginal Electrode. 

should be applied within the vagina and the positive on 
the abdomen, the monopolar vaginal electrode of large 
surface shown at page 97 being used, with unbroken 
currents of ten to thirty milliamperes. When currents 
greater than twenty milliamperes are used the active 
electrode should be kept in motion (labile) for the 
double purpose of avoiding cauterization and promoting 
contraction. 

The negative pole of the faradic current may be used 
in a similar way ; but I prefer with this current to use 
the bipolar vaginal electrode, shown in the cut (Fig. 41). 
Tliis electrode should not be used for galvanic applica- 
tions unless the metallic surface is incorrodible. Astrin- 



204 ELECTRICAL TREATMENT OP UTERINE DISPLACEMENTS. 

gent tampons are probabl}^ the best form of artificial 
support to use in conjunction with tliese applications. 

If there be hyperplasia of the uterus at the same 
time, its reduction by negative cauterization is a neces- 
sary preliminary to muscular treatment ; one or two ap- 
plications of from fifty to one hundred milliamperes will 
usually be sufficient, but the application of this amount 
of current to a displaced uterus should be invariably 
followed by rest in the recumbent position for from six 
to twentj'-four hours. 

A concentration of current upon the anterior or pos- 
terior ligaments in cases of simple version is, of course, 
more difficult than the vaginal applications. It has been 
advised that the active electrode be placed in the bladder 
in retroversion, and in the rectum in anteversion. Intra- 
uterine application to all the parts at the same time will 
frequently suffice, particularly if adhesions be present, as 
a faradic current of great strength may be painlessly- 
applied in this situation. 



CHAPTER XVIII. 

THE ELECTRICAL TREATMENT OF EXTRA-UTERINE 

PREGNANCY. 

Rightly considered, there is no conflict whatever 
between laparotomy and electricity in the treatment of 
this accident. The consensus of intelligent opinion 
in America inclines at the present time somewhat as 
follows : — 

If rapture has occurred, an immediate laparotomy 
should be performed and the mass extracted, if an oper- 
ator skilled in such work is in charge or can be obtained. 
If no operator is at hand, it is, of course, possible that 
the woman may survive the rupture without removal of 
the offending materials, though such a termination is 
unlikely: but no electrical treatment of any kind should 
be used at this time. After all acute irritation has sub- 
sided, negative vaginal or uterine applications of the 
galvanic current (ten to twenty milliampores) should be 
used to promote absorption of the resulting tumor. 
An immediate application of either current to the rup- 
tured cyst is highly improper and likely to aggravate 
the mischief. 

If, on the other hand, an extra-uterine pregnancy be 
diagnosed before rupture and prior to the fourth month, 
an electrical treatment is liighl}^ proper and will, most 
likely, result in a complete cure. But the object for 
which electricity is thus used should be clearly under- 
stood. To kill the foetus is the onl}'- purpose at first. 
In accomplishing this, the faradic current is decidedly 

(205) 



206 EXTBA-UTERINE PREGNANCY. 

most appropriate, as shock and arrest of circulation are, 
doubtless, the modes of death, and these require cur- 
rent interruption. Interrupted galvanic currents are 
equally effective, but are unnecessarily painful to the 
woman. 

In applying the current the sac is included between 
a large moist electrode placed on the skin above it and 
a bulb-electrode placed either in the vagina or rectum. 
The internal electrode should be negative, and is merely 
pressed against the vaginal or rectal wall in the direc- 
tion of the sac. There is no occasion whatever for 
electro-puncture, as a fatal concentration of the faradic 
current is usually passed through the intervening tis- 
sues with ease. The strength of the current sliould not 
be great, as there is some risk of rupturing the cyst if 
strong currents are used, causing violent contractions 
of the abdominal walls. This latter action is lessened 
if the abdominal electrode is large. This procedure maj' 
be repeated daily for several days to make sure of the 
results. 

After the vitality of the ovum has been arrested two 
courses are open to the surgeon : either laparotomy 
for the removal of the dead mass, which is now more 
safely performed, or a mere promotion of the efforts of 
nature in removing the mass by absorption. The latter 
course will commend itself to many, since a number of 
instances are now on record where an electrically killed 
ovum has either partially or completely disappeared 
from the abdominal cavity. Brothers* has collected a 
list of forty-three cases treated by electricity. In two 
of these electro-puncture was used ; in twenty-one, the 

* American Journal of ObstetricSy May, 1888, p. 474. 
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fhradic current; in sixteen, the galvanic; in two, both 
currents ; in one, the franklinic ; and in one the exact 
current used was not stated. 

Of these cases, two terminated fatally. One of these, 
a case of Braxton Hicks, died from an aspirating punc- 
ture made five weeks after the electricity had been used. 
The other death was apparently attributable to the elec- 
trical application, an artery in the sac bursting during 
the procedure. 

In all the cases mentioned in this list, except two, 
the foetus was killed by the current, and, with the other 
exceptions mentioned, the tumor is variously stated as 
shrinking or disappearing. Of the two excepted cases 
the foetus was expelled from the tube into the uterus in 
one, where it continued to grow until delivered at term 
(Garrigues). In the other the method was abandoned 
after two trials. 

Brothers has recently (American Journal of Ob- 
stetrics, February, 1890, p. 113) presented a carefully- 
drawn report of the subsequent history of these cases. 
Twenty-five cases had been observed for periods rang- 
ing between one and eight years after the employment 
of electricity. Of these at least fourteen were under 
observation for periods longer than three years. In 
eight cases a thickening or distinct tumor is referred 
to as present at the time of the last examination, in 
nine cases the local condition is not mentioned, and 
in the remaining eight cases nothing was found. In 
one case the woman presented symptoms of suppura- 
tion, but these passed away in time and required no 
surgical interference. In none of the other cases did 
the tumor seem to cause the slightest inconvenience, 



208 BXTEA-UTERINE PREaNANCJT. 

six of the women going through subsequent normal 
pregnancies. 

His conclusions are : — 

1. The risk of rupturing the sac of an extra-uterine 
pregnancy and causing death by internal hemorrhage is 
slight. In but one case has this possibly occurred, but 
the reporter himself thought that the damage existed 
prior to the emplo3^ment of electricity. 

2. Suppuration of the dead foetal mass has not oc- 
curred in any case in which electricity was employed 
before the third month. 

3. Beyond the third or possibly fourth month elec- 
tricit}' should not be resorted to. 

4. Electro-puncture is to be condemned in all cases. 
6. In all cases of mistaken diagnosis no harm is done 

by the electrical treatment. 

6. Under galvanic or faradic currents early extra- 
uterine pregnancies can be cliecked in their growth and 
caused to disappear entirely, or to become shriveled 
up. These remaining masses have thus far caused no 
subsequent trouble. 



CHAPTER XIX, 

THE ELECTRICAL TREATMENT OP MISCELLANEOUS 

CONDITIONS. 

Amenorrhcea. — My experience justifies a most em- 
phatic indorsement of the claims put forward by Engel- 
mann respecting the \Q}i\e of electricity in cases of 
completely suppressed or scanty menstruation. In the 
negative pole of the galvanic current we have an agent 
that is all-powerful in the promotion of a normal flow, 
but this form of direct treatment is to be recommended 
only when there are local morbid conditions present that 
warrant intra-uterine applications. That a careful diag- 
nosis should be made to exclude pregnancy, goes, of 
course, without saying. In cases I, lY, and XXV, re- 
ported in detail in these pages, a careful reading of the 
notes will show that a scanty or absent menstruation ex- 
isted in each before treatment. In each case an increased 
flow resulted from negative cauterization. Case I, in ad- 
dition to the small fibroid that existed, "was an instance 
of complete suppression that had lasted eleven months. 
As a result of two negative intra-uterine applications 
a normal flow appeared, which has recurred monthly 
since. Engelmann reports two cases in which intra- 
uterine faradic applications were followed by equally 
good results. 

But our resources for the treatment of amenorrhoea 
are also markedly increased by electricity in those cases 
in which it is unnecessary to make a local examination. 

14 (209) 
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The Law of Ohm and its Graphic Representation. — 

This important formulation of the conditions determin- 
ing the power of currents is readily understood by any 
one who has performed the experiments detailed in 
Chapter III. While the experiments themselves, if 
faithfully followed, give a grasp of the subject that much 
theoretical stud}'' often fails to impart, no expert user of 
electricity should rest content until the law and its con- 
sequences are thoroughly mastered. It is only then 
that the relative value of large and small cells is under- 
stood, together with their proper arrangement for pro- 
ducing electrol3'sis or heating the galvanic knife. 

The law is simply that the amperes equal the volts 
divided by the ohms ; or, amperes = volts -r- ohms. Put 
into figures, it is found that if we have ten volts in a circuit 
with a resistance of five ohms, there is a current of two 
amperes circulating. The simplicity of this mathemati- 
cal proposition is self-evident ; yet, when we are dealing 
with a battery of cells as the producer of the current, 
and are attempting to adjust the latter to our needs, the 
simplicity is marred by the fact that a proportion of 
the ohms of resistance is within the cells themselves, 
or internal i^esistance, as contrasted with the resistance 
of the circuit outside the cells, or the external resistance. 
If we wish heavy currents from a battery, the law of 
Ohm tells us exactly when this internal resistance is in 
our way and when it is not in our way ; in other words, 

(219) 
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whether we need a few large cells, or many cells that do 
not need to be large. 

To the mathematical mind but little effort is required 
to comprehend such facts. To those rusty in figures I 
commend the following graphic delineation of the law 
of Ohm, as applied to cell-batteries. 



EXTERNAL RESISTANCES 

,1^ I 10 ioo 1000 Ohms. 




I VOLT 



,9 A7e .082 .0089 .000892 AMPERE 



Fig. 42. —Graphic Det.tneation of the VoiiUMES and 

PRKSSURE of CURltENTS FROM A SINGLE GALVANIC CELIj 

WHEN Various Resistances are Inserted into thk 
External Circuit.— The cell shown at the left of the cut 
has an electro-motive pressure of one volt and an internal 
resistance of one ohm. The divisions of the drawing to the 
risrUt of the cell represent imaginary longtudinal sections of 
the currents obtained on short-circuiting the cell and after 
successively inserting into the circu't the several resistance 
coils indicatel in the upper portion of the figure. The heavy 
shading in the first three divisions shows the exact proportion 
of volume to the eye as compared with a full ampere, ind'cated 
by a broken line. The light shading shows the proportion of 
pressure, which is uniformly maintained throughout. The 
volume in the last three spaces is indicated by the figures 
beneath, but is much too small to be shown to the eye on the 
scale adopted. 

Fig. 42 shows to the eye the effect made on the cur- 
rent volume from a single cell by inserting various 
amounts of resistance into the external circuit. The cell 
has a typical pressure of one volt and a typical internal 
resistance of one ohm. When its terminals are joined by 
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a short bund of copper, so thick as to present no ap|jie- 
ciftble resistniice, the current volume produced is one 
smijere. If, now, the short band of copper be roplaeed 
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by a coil presenting a resistance of one-tenth ohm, 
making, together with the internal resistance of the cell, 
a total of one and one-tenth ohms, the resnltaiit volume 
will be diiuinislied to uine-teutha of an ohm. 
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When another coil, giving a resistance of a full ohm, 
is added, the total now being two and one-tenth ohms, 
the volume maintained is less than half an ampere. A 
corresponding reduction of the volume occurs, with the 
inclusion of each additional amount of resistance in the 
external circuit ; and when the whole series of coils is 
placed in circuit, aggregating, together with the internal 
resistance, a total of one thousand one hundred and 
twelve and one-tenth ohms, the current volume is brought 
down to less than nine-tenths of a milliampfere. 

The resistance of the body with approved electrodes 
may be said to be represented by the last two coils of 
the figure (from one hundred to one thousand ohms), 
while that of the platinum loop of the galvano-cautery 
knife is nearest that of the first coil. The effect of in- 
creasing the cell to twenty times its size (or coupling ' 
twenty similar cells for surface, i.e., all the zincs to one 
pole and all the carbons to the other) is shown for both 
uses in Fig. 43, demonstrating the value of the method 
with the slight external resistance and its ineflScacj' for 
the greater. The effect of an increase in the voltage in 
passing more current through the higher resistances is 
shown in Fig. 44, which also displays the disadvantage 
of this method in the low resistances, as the additional 
cells brin«: with them additional internal resistance. 

Current Diffusion Within the Body. — The human 
body conducts currents with a reasonable ease because 
of its watery and saline constituents. Grossly speak- 
ing, those parts that are most watery are, therefore, the 
chosen paths of transit through the bod}'', a greater pro- 
portion of current going through the soft tissues around 
bones and nerves than will take the apparently shorter 
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CDt through them. Sach considerations are important 
when we are compelled to depend upon interpolar 
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the electrode. Of still greater importance is a clear idea 
of current diffusion in tlie body as a whole. To suppose 
that we can send a current through the body like a 
straight beam of light, or even in the bellied cylinders de- 
picted by Erb, is to ignore well-known laws of resistance 
and current diffusion. The author pointed out some 
years ago* that a demonstration of the real facts of much 
importance to physicians is contained in Prof. W. G. 
Adams' experimental measurements of current diffusion 
within masses of salt water.f Buckets and tubs of salt 
water, and various acid solutions were used for experi- 
ments, the character of the solutions and the shapes of 
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Fig. 45.— Diagram showing the Distribution of a Cur- 
rent OF Twenty Volts within a Narrow Coi^ductor.— 
The milliamperes are equally distributed in the lines of flow 
(represented in the cut by horizontal lines). The lines of equal 
potential (represented in the cut by dotted lines) are drawn one 
volt apart, and have a value indicated by the figures. 

the utensils presenting conditions closely analogous to 
the human body. To illustrate the facts thus verified, I 
have drawn three diagrams (Figs. 45, 46, and 47) in 
which the behavior of a current traversing narrow and 
wide conductors is shown. The lines of flow are seen 
in each instance to cross the dotted lines at right anoles. 
These dotted lines are lines of equal potential. Exactly 
what equi potential lines in electricity are can be best 

* Journal Kervous and Mental Disease^ No. 7, 1886. 
t Proc. Royal Society, vol. xxiv, p. 1. Sec, also, a theoretical dis- 
cussion by Foster and Lodge, Proc. Lond. Phys. Soc., vol. i, p. 113. 
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miderstood when it is known that thej are analogous to 
the edges of the steps of a staircase down which a 
water-current is flowing. lu this case it is assumed 
that the middle step is zero, or at the level of the earth 
(making it analogous to a staircase with the middle 
step at street-level, and each half of the remainder 
going up stairs and down cellar). 

In the narrow conductor (Fig. 45) the equipotential 
lines, or, in illustrative language, the edges of these 
steps of electric level, extend straight across the con- 
ductor, the lines of flow being straight lines from pole 
to pole. In the wider conductor (Fig. 46) the lines of 
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potential tend to curve somewhat about the poles ; hence 
the lines of flow on either side of the centre one, which 
remains straight, curve a little also, as the potential 
lines must be crossed at right angles. 

When the current is passed through so large a con- 
ductor as the human body (Fig. 41), the potential lines 
become arcs of small circles about each pole, the size of 
the circles rapidly increasing as we proceed away IVom 
the poles. The lines of flow traverse every portion of 
the conductor as before, crossing the equipotential lines 
15 
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at right angles, and differ in amount of cuiTent carried 
only iu inverse I'atio to their length. 

It ia necesaary to acid that these diagrams repreaent 
the distribution in a homogeneous couduetor, such a 
single organ, and that slight alterations wimld liu r&><a 
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diagrams represent a section only, and tliat tlie eqiiipo- 
tential lines are, in reality, cup-shaped planes tbrotigh 
wliicli the lines of flow spread in all directions. 

Directions for Covering Electrode Disks with Ab- 
sorbent Cotton. — The ordinary disk electrode used in 
iimsciilar stimulation is generally sent to physicians with 
a covering of sponge. This is an excellent means of 
retaining the needed moisture between the metal and 
the skin if the battery is to be used with a single case, 
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but in a physician's practice such coverings soon become 
too filthy to be tolerated, and should be replaced by ab- 
sorbent cotton, freshly applied for each case. This may 
be done in a few moments as follows : Take a thick pinch 
ofabsorbent cotton of even texture, somewhat larger tlian 
tlio disk to be covered, and, holding it on the fingers 
of tlie left liand {Fig. 48), place the disk on it, carry the 
edges up to the shank, and fix them iu that position bya 
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twisting motion of tlic electrode ( Fig. 49). An ndditional 
twist after it is wet serves to fix it more flrmly. New 
electrodes are not as good as old ones for this joantEiivre, 
but the new ones may be made to take the cotton by 
rouglieiiing or milling tlieir edges. The cotton sLoiild 
be kept almndnntly wet with warm water when in use. 

Directions for Amalgamating the Zincs. — All ziuc 
plates nsed in acid solutions should continuously ]>rcsent 
a brigbt, silvery color, due to an abundance of mercnry 
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on their snrface. Whenever they become blackened 
or rusty this coating should be renewed by dipping 
tliem alternately in fresh battery fluid and mercury. If 
a good quantity can be uiade to adhere to any immersed 
portion of tbe plate it will diffuse itself snlisequently 
over the whole surface under tbe action of the fluid- 
Directions for Making the Battery Fluid,~The fluid 
to be used in portable galvanic batteries and in the 
cells of most portable faradic batteries is made according 
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to the following directions, the formula first given being 
the preferable one. The second formula may be used in 
case the bichromate of soda is not available. 

No. 1, Dissolve four (4) ounces of bichromate of 
soda in one (1) quart of hot water in an earthenware 
or glazed-iron vessel. When cooled off, add to it four 
(4) fluidounces of commercial sulphuric acid and one- 
half (J) ounce of bisulphate of mercury. Mix well. The 
addition of bisulphate of mercury, while it may be 
dispensed with, tends toward improving the condition 
of the zinc plates. 

No, 2. Dissolve one and a half (1^) ounces of bichro- 
mate of potassium in twenty-four (24) fluidounces of hot 
water in an earthenware vessel and add to it three-fourths 
(I) ounce of saltpetre. Allow it to cool to the tempera- 
ture of the air, and then add three (3) fluidounces of 
commercial sulphuric acid. When cold, add a solution 
of one-half (J) ounce of bisulphate of mercury in three 
(3) fluidounces of cold water, with a little sulphuric acid 
added to it. This quantum will yield one quart of the 
battery fluid, and should not be used until cold. 

This fluid should be changed if the battery shows 
signs of weakening. Its exhaustion is shown in the 
appearance of a bottle-green color at the edges, or when 
seen in a thin layer. 

A New Portable Faradio Battery. — In response to 
the author's suggestion, Mr. Otto Flemming has begun 
the manufacture of a new form of portable faradic ap- 
paratus which he has called the Vola Battery (Fig. 
50). This battery embodies, in a portable shape, all 
the advantages of a Du Bois Keymond coil, permitting 
an increase and decrease of current to its full capacity 



wittioiit shock. This is, of course, purticularly useful 
in gyDecological worli. A slow interrupter is added, 
niiiking it complete for nenrological uses. Au impor- 
tiiiit feature is the use of two dry cells as the actunting 
agent, getting rid of the annoyances of flnid, and kee|j- 
iiig the battery ready for only occasional i 
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nineteen liours before exhaustion. In using this battery 
it ia important to remember that the coil, K, should \te 
drawn out to its full extent in beginning the use of the 
secondary current, and vice versa with the primary. 
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Alternating electric-light currents 24 
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But one color of ink necessary. Designed for the Convenient, 
Accurate, and Permanent Daily Recording of Cases in Hospital and 
Private Practice. By Habvby B. Bashore, M.D. Fifty Charts, in 
Tablet Form. Size, 8 x 12 inches. 

Price, United States and Canada, post-paid, 50 cents, net; 
Great Britain, 28. 6d. ; France, 3 fr. 60. 

BOWEN— Hand-Book of Materia Medica, Pharmacy, 
and Therapeutics. 

By CuTHBERT BowEN, M.D., B.A., Editor of " Notes on Prac- 
tice." One 12mo volume of 370 pages. Handsomely bound in Darlt- 
Blue Cloth. No. 2 in the Physicians^ and Students' Readij- Reference 
Series. 

Price, post-paid, in the United States and Canada, 91.40, net; 
Great Britain, 6s. 6d. ; France, 9 fr. 25. 

O ATHELL — ^Book on the Physician Himself and Things 
that Concern His Reputation and Success. 

By D. W. Cathell, M.D., Baltimore, Md. Being the Ninth 
Edition (enlarged and thoroughly revised) of" The Physician Himself, 
and what He should Add to His Scientific Acquirements in order to 
Secure Success." In one handsome Octavo volume of 298 pages, 
bound in Extra Cloth. 

Price, post-paid, in United States and Canada, 92.00, met; 
Great Britain, 8s. 6cl. ; France, 12 fr. 40. 

This remarkable book has passed through eight (8) editions in 
less than five years, has met with the unanimous and hearty approval 
of the profession, and is practically indispensable to every young 
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LIBBIG- and ROHE— Practical Bloctricity in Medioine J 
and Sursery. 

Bj G. A. LiBBio, Js., Ph.D., AseUtantln Electricity, Job db Eop~ 1 
kins Uuivcreltj; LtiCturtr on Medical Elettrlelty, CoUege of Pliy- ] 
Gicittus aud Surgeons, Baltimore ; Member or Uje Amerlcau luBtituu -| 
or Electrical Ecglneera, etc. ; and George H. Rohb, M.D., FrofeflBOr 1 
of ObBtetrics and Hygiene, Colipge of PLjsleianB and SurgEonB, Balti- J 
more; VIsltliiK Physlelan to Bay View and City Hospitala; Direetor I 
of tha Maryland Mat^mitfi; AsaoclatB Editor "Annual of the Unl- } 
versal Medical Sciences," etc. Profusely Illustrated liy Wooii-Eng 
IngB and Original Dlngrams, and publiBhed In one bandEome Bojal I 
Octavo yolome of 3H3 pageB, beuod In EstraClotb, 



Tbe constantly inereaelng demand for tbis nork attestB its tbor- ] 

ongh reliability and Its popularity wltb tbe profeaBlcn, and points to I 

the fact that It is already the standard work on UiIb very Important 4 

Bubject. The part on Physical Elenti'iclty, written by Dr. Liebig, one i 

of tbe recognized autlioriticB on the science in theUulCed States, treats I 

fully such topics of interest a£ Storage Bat(«rleB, DynamoB, the E'-~ ' 
trie Ligbt, aud Uie Prliiciples aud Practice of Electrical Measuren 
in their Relatlona to Medical Practice. ProfesBor Ro!i6, who writet .__ 

ElectTO-TherapeutlcB, discuBses at length the recent developmentB of 1 

Electrit-lty In the treatment of stricture, enlarged prostate, uterine 1 
fibroids, pelvic cellulitis, aod otb(;r dlBcii£e£ of the male and female 
genlto-urlcary organs. 



By W*T.TEii P. Manton, M.D., Visiting Pbjalcian to the Detroit 
Woman's Hospital; Consulting Gyneecologist to theEasteruMlchlgan 
Asylum ; President of the Detroit Oyntecologlcul Society ; Fellow of 
the American Society of Obstetricians and GynEecologlsCs, and of the 
BiitlBb Oynfeeolf^cal Society ; Member of Michigan 8tat« Medical 
Society, etc. In one neat 12mo yolume. jVo. 10 <ii Iht Fbytldeiu' and 
StMfcMte' Seady-Bffertnce Series. In PBEPiBATiON. 



By fi. Betton Masset, M,D., Physician to the GyntBcologlcal 
Department of Howard Hospital ; lat« Electro-Therapeutist to the 
Pbhadelpbia Orthopaedic Hospital end luflrmary for Nervous Dlseaiei; 
Member of tbe American Neurological Association, of the Philadelphia 
Neiirolo^cal Society of the Franklin Institute, etu. Xo. S in the JKy. 
lidam' and SlJiden/i' Beady-Seference Berks. Second Edition, Re- 
vised and Enlarged. With New and Original Wood-Engravlnga. 
Handsomely bound In Dark-Blue Cloth. 240 pages. 13mo. 

Price, poBt-pnld. In Ignited States and Canada, BIJW, 
Oreat Britftia, 6s. Sd. ; Frauee, 9 li. 36. 
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INDEX AND GLOSSARY. 



Abdominal electrode 59 

puncUiro 73, 126 

Abdomino -dorsal applications 103 

Absorbent cotton 3S 

Absorption after electrolysis 44 

Abuse of leavy currenls ; . . . 214 

Accideols nltending electro -puncture 78 

Action of faradic currents 8« 

Active pole S3 

Acute indamniationa 176 

AdhcBions 183 

Allernaling electric-light currents 24 

Amalgamation of zioca 328 

AmenorrhcEa 90, 209 

Ampero, the 38 

Analogy of currents of energy 86 

AnelectrotaQUs(puBitiTe polarization of nerre) 50 

Animal-membrane electrode 62 

Anode (poaitive pole) (I 

Anteflexion 199 

Anteveraion 204 

Antiseptic precautiona 56-58. 64 

Apoatoli. 2, 3, 41, 51, OS, 66, 70. 76, 117, 119, 131, 126, 164, 166, 180 

ApplicatiODB, abdomiao-dorsal 103 

bipolar 199, aOS 

dorso-abdominal . , . IDS 

hepatic 104 

intestinal 104 

monopolar 97 

muscular 104 

non-cauatic 96 

percutaneous 101 

rectal 9S 

nretliral 99 

Taginiil 90 

Arc-ligbt currents 25 

Arrangement of circuit 80 

Ascending currenta 49 

Aseptic electrodes 66. 58 

Aspiration of fibro -cysts 128 

of vagina! cysla 181 

Atresia produced by cauterization S3 
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PbyaiciEiiis' All-Bequisits Time- and Labor- Saving i 

Account-Book. Bpiso a Lf.dgeb and Account-Book J 

Foa Phtsiciai^s' Use, Meetin& All the REQUiEEMEUTa or ] 

TUB Law ani> Codrts. 

Designed by William A. Seibkrt, M.D., of Easton, Pa. Tliero 1 

Is no exaggerutioa In Btatiug that tlile Atcount-Bonk sad Ledger ifi~ I 

rlucea the labor of keeping your acuounts more tbao one-hBlf, and at 1 

the Esine time Eecurcs the greateet degree of aceiiracy. I 

To all phyaictana dcatrlug a qiilek, Bceura.t?, and comprchenalve ] 

method of keeping their Bi.'(^ouiits, we can safely say that uo book aa | 

suitable BB thlB one has ever been deTised. 

Net Price, (Shipping BxpenBea Frepnid: So. 1. ROD Piisea, 



i, 60l> Pages, far 



Great Britain, 1.13b. ; Frsnoe, 40 fr 



Physicians' Interpreter: In Foua Lasqoaoeb (EsqusS, / 
French, German, and Italiab). 
Specially mrangod for flioguosia by M. yos V, The object of this 
little work Is toraeeC a need often keenly felt by the busy physician, 
namely, the need of Bome quick and rellHble method of commuQicat- 
ing iotflliglbly with patients of those uatlooatltles and laognages un- 
familiar to the pmctitloner. Tha plan of the hook is a aj'siemntic 
arrangement of questions upon the various branches of Pritetical 
Uedlcine, and each question la so worded that the only answer re- 
quired of the patient is merely Tes or No. The questions are all 
nambered, and a complete Index renders them always available for 
quick reference. The book is written by one who is well veraed In 
English, Frencb, German, and Italian, being an eseellent teacher In 
those languages, and who has also had considerable hospital eipert- 
ence. Bound in fnl! Russia Leather, for earryiog in the pocket. Size, 
Si2X inches. SOS pagea. 

Price, post-paid, In TTnlted Staffs and Canada, Sl.OO, net) 



By Chah. W. PirRDT, M.D. (Queen's Unlrerslty), Honorary 
Fellow of the Royal College of PbysltiaDS and Surgeons of King- 
sU>n ; Member of the Colle^ of Pbvsicians and Surgeons of Ontario ; 
Author of "Bright'a Disease and Allied Affections of tlie EidimyB;" 
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F, A, Davis^ Philadelphia , Fa, 



Member of the Association of American Physicians ; Member of the 
American Medical Association ; Member of the Chicago Academy of 
Sciences, etc., etc. With Clinical Illustrations. In one neat 12mo 
volume. iVb. 8 in the Physicians* and Students* Ready-Reference SeiHes, 
Handsomely bound in Dark-Blue Cloth. Ready October, 1890. 

Net Price, United States and Canada, 91.25 ; Great Britain 
5s. 3d. ; France, 7 fr. 75 ; post-paid. 

PRICE AND BAG-LBTON— Three Charts of the Nervo- 
Vascular System. Part I. — ^The Nerves. Part II. — 
The Arteries. Part III. — The Veins. 

Arranged by W. Henry Price, A.M., M.D., and S. Potts 
Eagleton, M.D. Endorsed by leading anatomists. " The Nervo- 
Vascular System of Charts " far excels every other system in their 
completeness, compactness, and accuracy. 

Price, United States and Canada, 50 cents, net, complete; 
Great Britain, 28. 6d. ; France, 3 fr. 60. 

ROHB— Text-book of Hygriene: A Comprehensive Trea- 
tise ON THE Principles and Practice of Preventive Medi- 
cine FROM AN American Stand-point. 

By George H. Rohe, M.D., Professor of Obstetrics and Hygiene 
in the College of Physicians and Surgeons, Baltimore ; Director of the 
Maryland Matemit§ ; Member of the American Public Health Asso- 
ciation ; Foreign Associate of the Soci6t6 Francaise d 'Hygiene, of the 
Soci§t§ des Chevaliers-Sauveteurs des Alpes Maritimes, etc. Second 
Edition, thoroughly Revised and Largely Rewritten, with many Illus- 
trations and valuable Tables. Roh^'s Hygiene is the Standard Text- 
book In many Medical Colleges In the United States and Canada. 
It is a sound guide to the most modern and approved practice in Ap- 
plied Hygiene. In one handsome Octavo volume of about 400 pages, 
bound in Extra Cloth. 

Net Price, United States and Canada, 92.50 ; Great Britain, 

lis. 6d. ; France, 16 fr. 20. 

SAJOUS— Hay Fever and its Successful Treatment by 
Superficial Organic Alteration of the Nasal 
Mucous Membrane. 

By Charles E. Sajous, M.D., Lecturer on Rhinology and Laryn- 
gology in Jeflerson Medical College ; Vice-President of the American 
Laryngological Association ; Officer of the Academy of France and 
of Public Instruction of Venezuela ; Corresponding Member of the 
Royal Society of Belgium, of the Medical Society of Warsaw (Poland) , 
and of the Society of Hygiene of France ; Member of the American 
Philosophical Society, etc., etc. With 13 Engravings on Wood. 12mo. 
Bound in Cloth. Beveled edges. 

Price, United States and Canada, Net, 91.00 ; Great Britain* 

4s. 6d. ; France, 6 Cr. 20* 



8AKHS— Diphtheria, OrauD : Traoheotomy and Intu- 
bation. 

i Enlarged by 

jjioBicnt, wide-spread, and fatal disease, na general practitioner can 
afford to ba without tldsworli. It will aid in preventive meaaurM, 
Btitnulste prnmptiieBa in tlie application of and elHcieiicy In treatment, 
and iDodErate Uie extravagaDt views whicli have been enlertalued re- 
garding certain specifics In thedleease Diphtheria. 

A rnll Index atcompanlea the enlarpftd voluni ' ■■ ■ - 

authors, making, altogellier, a very haudeume illiu 
over 6S0 pages. 

H, Cloth, S4. 



SBNU— PrinoiploB of Surgery, 

ByN. Sens, M.D.. Ph.D., Milwaukee, Wis. ; Professor PriuelplM 
of Surgery and Sui^eiital Pathology In Eusti Medical College, Chlcag^ju, 
Dl.; Prolpssor of eiirgery In Ibe Chicago Polyclinic; Attending Suivj 
geon to the MIlwanfceB Hospilal ■ ConEalting SurgeJin to the Mil-I 
waukee County Hospital and tjjtbe Milwaukee Connty Insane Asylum ; 9 
Honorary Fellow College of Fbysielans In Philadelphia, Fa. ; Pennv 1 
nent Member of the German Congress of Surgeons ; Member of L» 1 
Academlo deMcdlelna de Mexico, of the D. Hayes Agnew Surgtcal So- ^ 
clety in Philadelphia, Fa,, of tlieOhIo Btate Medical BocieCy, and of tba I 
Minnesota State Medical Society ; Memberof the American Surgical As- 
soi'latlon, of the American Medical AssnclBtloa, of the British Medical 
Aasoclatlon, of the WlBCOQBin Stale Medical Society, and of the 
Bralnard Medical Society, etc. In one handsome Hoyal Octavo volume, 
with over 100 liluatratlons. In PBESfl. Will he issued in October, 



By John V. SnoEsiAKEn, A.M., M.D., Professor of Materia 
MpciicR, Pharmacology, Thcrapeutlta, and Clinical Medicine, and 
ClUilcul Profeaaor of Diaeascsof the Sklu in the Medleo^Chlrurglcal 
College of Philadelphia ; Physician to the Medlco-Chirurgleal Hos- 
pital ; Member of the American Medical Association, of the Penniyl- 
vaula and Minnesota State Medical Societies, the American Academy 
of Medicine, the British Medical Association; Fellow of the Medleal 
Society of London, et^*. Second Edition, Bevlaed and £ 
Jfo. 6 In thi Pltyiifiiiia' and Slvdenb' Beady-Btfeiaiai Siriii. 
Neatly hound in Cloth. 




Price. In ITnlted States and Canada, net. ai.SO, poH-pild 
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The accompanying Table of Contents will give a general idea of 
the work : — 

Contents. — Part I. History and Origin. Part II. Process of 
Manufacture. Part III. Physiological Action of the Oleates. Part 
IV. Therapeutic Eflfect of the Oleates. Part V. Ointments: Local 
Medication of Skin Diseases. Antiquity of Ointments. Different 
Indications for Ointments, Powdera, Lotions, etc. Information about 
Ointments : Scanty, Scattered, and Insufficient. Fats and Oils : Ani- 
mal and Vegetable. Their Chemical Composition. Comparative 
Permeability of Oils into the Skin ; of Animal, of Vegetable. Incor- 
poration of Medicinal Substances into Fats : (1) Mode of Prepara- 
tion, (2) Vegetable Powders and Extracts, (3) Alkaloids, (4) Mineral 
Substances, (5) Petroleum Fats : Chemic^ Composition : Uses and 
Disadvantages. List of Officinal Ointments. Indications. Substances 
often Prescribed Extemporaneously in Ointment Form. Indications. 
A full index renders the book convenient for quick reference. 



SHOEMAKER AND AUIjDE— Materia Medica, Phar- 
xnacolofiry> and Therapeutics. 

By John V. Shoemaker, A.M., M.D., Professor of Materia 
Medica, Pharmacology, and Therapeutics in the Medico-Chiruigfical 
College of Philadelphia, and Member American Medical Association, 
and John Aulde, M.D., Demonstrator of Clinical Medicine and of 
Physical Diagnosis in the Medico-Chirurgical College of Philadelphia, 
and Member American Medical Association. Royal Octavo. Vol. I 
Now Readt. 

Net Price, per Toliune, in United States and Canada, Clothe 
92.50 ; Sheep, 93.25. Great Britain, Cloth, lOs. 6d. ; Sheep, 
14s. 6d. France, Cloth, 16 fr. 20 ; Sheep, 20 fr. 20. 

Several blank sheets of closely-ruled letter-paper are inserted at 
convenient places in the work, thus rendering it available for the stu- 
dent and physician to add valuable notes concerning new remedies 
and other important matters. Part I embraces three subdivisions, as 
follows : — 

Fir9t» A brief synopsis upon the subject of Pharmacy. Second. 
A Classification of Medicines is presented under the head of General 
Pharmacology and Therapeutics, with a view to indicate more espe- 
cially the methods by which the economy is affected. Third. A sum- 
mary has been prepared upon Therapeutics, covering methods of 
Administration, Absorption and Elimination, Incompatibility, Pre- 
scription-Writing, and Dietary for the Sick. This section of the work 
embraces nearly one hundred and fifty pages. 

Part II is devoted to Remedies and Remedial Agents not Properly 
Classed with Drugs, and includes elaborate articles upon Electro- 
Therapy ^Hydro-Therapy, Masso-Therapy, Heat and Cold, Oxygen, 
Mineral- Waters, and other subjects, such as Climatology, Hypnotism 
and Suggestion, Metallo-Therapy, Transfusion, and Baunscheidtismus, 
have received a due share of attention. 
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SHOEMAKER— Heredity, 

Beauty. 

By JoHS V. Shoemakeb, A. 
Mtdica, PharmBculonr, Thoraiieu 
Cliuii'al ProfuBsiir qf DlBCasea of tt 



Health, and FerBonal 1 

H., M.D., Professor of Materia I 
L's Btid CllTiical Medicine, and I 
! Skill in the MetHto-Cliirurgica] 1 
obc Royal OcUto Toluine. '" 



SMITH— The Physiology of the Domestic Animals : A \ 

Text-Book fok Vetekinahv anii Medl 

PliACTlTIOSEEB. 

By RciBERT Mbaob Smith, A.M., M.D., ProfeeBor of Compar*^ ' 
Uve Plivsioiogy in UniverBity of PenneilVaniB; Fellow of the College 
of Ph.vsiciaiiH and Atademj' oftlia Nataral Sciances, Pliilaildpbia; of 
the Ameriean Physiological Society ; of the Ameriean Siielety of 
Naturttlisls; AsaooiS Etranger de la 8oci6tS Prancaiso d'Hyglene, ate. 
In one handBome Royal Octavo volume of oyer 9.^0 pages. Profnsely i 
Illuetrated with more than 400 fine Wood-Engravings and many J 
Colored Plates. " 

Net Trice, In United States, Cloth, SS.OO; Sheep, WMIO. 
Canada (dntj paid), Cloth, HH.aOi Sheep, We.eo. Great 
Britain, Cloth, SJa. ; Sheep, 34s. France, Clotb, 30 fr. 30 ; 



This new and important work, the most thoroughly complete in.J 
tlie Engllab language on this Bubjeet, baa JUEt been issued. In it the M 
physiology of the domestic Hiilmals Is treated In a most comprehensive I 
manner, especial prominence being given to the subject of fofids aiid I 
fodders, and the character of the diet for the hcrbivora under different J 
con diUoUB, with a full consideration of their digestive pcciiliarltiea. T 
Without being orcrburdcDCd with details, It forms a complete leirt- 1 
book of physiology, adapted to the use of students and practlcioneivfl 
of both veterinary and human medicine. This work has already beenB 
adoplfd Bfl the TesI^Book on Physiology in the Veterinary Colleges of • 
the United States, Great Britain, and Canada. " 



STEWART — ObBtetric Synopsis. 

By John S. Stewart, M,D., Demonstrator of Obstetrics and I 

Chief Assistant In the GyniKcological Clinic of the Medico-Chlrargieal 1 

College of Philadelphia. With an Introductory Note by WlLLIAU 3. 1 

Stewart, A.M., M.D., Professor of ObBtetricsand Gyniecology In the | 

Medlco-Chirurgical College of Philadelphia. Forty-two lUiatnttioiu ; J 

20a pages. 12mo. Handsomely bound In Dark-Blue Cloth. A'o. i i" ■ 
the PhyHeiann' and StvdenW Really- It^ermce &TiM. 

ted States and Canada, net, BIJIO | 
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XJLTZMANN— The Neuroses of the Ghenito Urinary 
System in the Male: with Sterility and Impo- 
tence. 

By Dr. R. Ultzmann, Professor of Genito-Urinarjr Diseases in 
the University of Vienna. Translated, with the author's permission, 
by Gardner W. Allen, M.D., Surgeon in the Genito-Uilnary De- 
partment Boston Dispensary. Just Issued. No, 4 »w ^^ Phyidcianx' 
and Students' Beady -Befei^ence Series. Illustrated. 12mo. Handsomely 
bound in Dark-blue Cloth. 

Net Price, in United States and Canada* 91.00f post-paid ; 
Great Britain, 4s. 6d. ; France, 6 fir. ^O. 

Synopsis of Contents. — First Part. — I. Chemical Changes In 
the Urine in Cases of Neuroses. II. The Neuroses of the Urinary and 
of the Sexual Organs, classified as : 1, Sensory Neuroses ; 2, Motor 
Neuroses ; 3, Secretory Neuroses. Second Part. — Sterility and Impo- 
tence. • 

The Treatment in all Cases is described Clearly and Minutely. 

WITHBRSTINE— International Pocket Medical Por^ 
mulary. Aeeanqed Therapeutically. 

By C. Sumner Witherstine, M.S., M.D., Associate Editor of 
the '* Annual of the Universal Medical Sciences ;" Visiting Physician 
of the Home for the Aged, Germantown, Philadelphia; late House- 
Surgeon Charity Hospital, New York. More than 1800 formulae from 
several hundred well-known authorities. With an Appendix contain* 
ing a Posological Table, the newer remedies included ; Important In* 
compatibles ; Tables on Dentition and the Pulse ; Table of Drops in a 
Fluidrachm and Doses of Laudanum graduated for age ; Formulae and 
Doses of Hypodermic Medication, including the newer remedies ; Uses 
of the Hypodermic Syringe ; Formulas and Doses for Inhalations, 
Nasal Douches, Gargles, and Eye-washes ; Formulae for Suppositories; 
Use of the Thermometer in Disease ; Poisons, Antidotes, and Treat- 
ment ; Directions for Post-Mortem and Medico-Legal Examinations ; 
Treatment of Asphyxia, Sun-stroke, etc. ; Anti-emetic Remedies and 
Disinfectants ; Obstetrical Table ; Directions for Ligation of Arteries; 
Urinary Analysis ; Table of Eruptive Fevers ; Motor Points for Elec- 
tilcal Treatment, etc. This work, the best and most complete of its 
kind, contains about 275 printed pages, besides extra blank leaves. 
Elegantly printed, with red lines, edges, and borders ; with illustra- 
tions. Bound in Leather, with Side-Flap. It contains more than 1800 
Formulae, exclusive of the large amount of other very valuable matter. 

Price, post-paid. In United States and Canada, 99.00, net. 
Great Britain, 8s. 6d. France, 1^ tr, 40. 

YOIJNQ— -Ssniopels of Human Anatomy : Being a Com- 
plete CoMPEND OP Anatomy, including the Anatomy op 
THE Viscera, and Numerous Tables. 

By James K. Young, M.D., Instructor in Orthopaedic Surgery 
and Assistant Demonstrator of Surgery, University of rennsylvimia; 
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Haudeomely bound iu Dark-B 
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THE FOLLOWING BOOKS ARE SOLD ONLY BY 
SUBSCRIPTION: 



Annual of the Univereal Medical Soienoea : 

Report of the PnotmEPsoFTEEGESEBALSABiTiETSciEHnS 

TaBOCOHOUT THE WoRI,D. 

Edltedby CHiBLBsE. SAJOua, M.D., Lecturer on Laryngology aj 
Kblnology In JofTerEOn Medical College, Philadelphia, etc., and Sevent 
Associate Editors, AssUted by over Two Hundred Cor 
Editors and Co11al)Drat«rs. In Five Royal Oetaro YolumeBof aboat 
500 pH^B each, bound In Cloth md Half-Kusaia, Magnificently Ulus- 
tnted with Chromo-Litbographs, EngmvIiigB, Maps, Charts, and 
Diagrams Being Intended to enable any physician to posaeBB, al 
moderate coat, a complete Contemporary History of UnlTersal Medicine, J 
edited by many of Amerita's ablest leaeherB, and superior in everjfl 
detail of print, paper, binding;, etc., a befitting continuation of aucb J 
great worhB as " Pepper's System of Medicine," " Ashharat's Interna- J 
llonal Encyclopsedla of Surgery," " Buck's Reference Hank-Book t>f f 
the Medical Sciences." 

SUBSCRIPTION PRICB Per Tear llnclnillnK t 



Koyal UctavD, Oia.OI 



Slia.OO. Gnat ] 
France, Clnth, S 
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THESiTELLiTEof the " Annaal of the Universal Medical Sciences," 
A Monthly Review of the most Important articles upon the practiea! j 
branches of medicine appearing In the medical press at large, edltei 
by the Chief Editor of the Annual aod an able staff. Published li 
ooaueetloD with the Annual, and for SubEcrlbeTB Ooly. 
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Lectures on Nervous Diseases, from the Stand-point of 
Cerebral and Spinal Localization, and the Later 
Methods Employed in the Diagnosis and Treatment 
OF THESE Affections. 

By Ambrose L. Rannet, A.M., M.D., Professor of the Anatomy 
and Physiology of the Nerrous System in the New York Post-Graduate 
Medical School and Hospital ; Professor of Nervous and Mental 
Diseases in the Medical Department of the University of Vermont, etc.; 
Author of "The Applied Anatomy of the Nervous System," "Prac- 
tical Medical Anatomy," etc., etc. Profusely Illustrated with Original 
Diagrams and Sketches in Co^or by the Author, carefully selected 
Wood-Engravings, and Reproduced Photographs of Typical Cases. 
One handsome Royal Octavo volume of 780 pages. 

Price, in United States, Cloth, 95.50; Sheep, 96.50; Half- 
Knssia, 9T.00. Canada (duty paid). Cloth, 96.05 ; Sheep, 
97.15; Half-Russia, 97.70. Great Britain, Cloth, S4s.; 
Sheep, S8s.; Half-Rnssia, 30s. France, Cloth, 34 fr. 70; 
Sheep, 40 fr. 45 ; Half-Knssia, 43 fr. 30. 

Lectures on the Diseases of the Nose and Throat. 

Delivered at the Jeffersok Medical College, Phila- 
delphia. 

By Charles E. Sajous, M.D., Lecturer on Rhinology and 
Laryngology in Jefferson Medical College ; Vice-President of the 
American Laryngological Association ; Officer of the Academy of 
France and of Public Instruction of Venezuela ; Corresponding Mem- 
ber of the Royal Society of Belgium, of the Medical Society of Warsaw 
(Poland), and of the Society of Hygiene of France; Member of the 
Amei-ican Philosophical Society, etc., etc. Illustrated with 100 
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